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CHAPTER 1
GREECE, THE EEC, AND THE INTERNATIONAL COMMUNITY.
Athens.
During the Classical age (5th Century B.C.) many o-f the 
everyday activities o-f Athens tooK place in the open air, under 
a clear blue sKy. As the city developed it -followed a pattern 
set by many other cities o-f that period, a high place 
(acropolis) which could be de-fended, a surrounding urban 
settlement, and a larger territory which could supply 
agricultural produce -for the citizens. Included within this 
larger territory was the natural harbour o-f Pireus. At the base 
o-f the Acropolis to the northwest was the Agora, and on the 
south side was the theatre o-f Dionysos. The Agora was the 
centre o-f city li-fe, a large pedestrian area used as a meeting 
place with mar-Kets, shrines, government buildings, and stoas. 
The rest o-f the city developed with no plan and the streets 
were narrow and crooKed. By contrast, Pireus in the classical 
period did have a city plan, a rectangular grid designed by 
Hippodamus o-f Miletus in 460 B.C.
The population o-f Greece at this time is estimated to have 
been about 5 million, and the population o-f Athens around 
170,000 with an additional £0,000 visitors at any one time 
(Roberts, 1984). By the beginning o-f the Christian era the 
population o-f Greece had declined to about 3 million, and the 
s ign i-f icance o-f Athens with it. This situation remained
unchanged -for centuries. Whilst never ignored, -for the various 
conquerors, Romans, FranKs, Catalans, Florentines, and TurKs 
always garrisoned troops on the Acropolis, the city was never 
expanded or developed. When the British artist Edward Dodwell 
visited Greece during the early part of the last century, 
Athens was just a small rural community clustered around the 
base o-f the Acropol is (Plate 1). His "Views o-f Greece" was 
published in 1819, when Greece was still a part o-f the Ottoman 
empire. Two years later in 1821 Greece achieved its 
independence, but it was not until 31st March 1833 that the
TurKs -finally le-ft Athens. Athens, albeit a village, held a 
great psychol og ical s ign i-f icance -for the newly independent 
nation. Within -four months a decree (dated 29/7/33) was made
transferring the capital o-f Greece -from Na-fplion to Athens, and 
on 18th September 1834 Athens o-f-ficially assumed the title 
"Capital o-f Greece".
The dream was to build a new city or "polis", and to 
restore Athens to a cultural centre worthy to bear the name
■from the Periclean era. It was a romantic dream and in the 
attempt to realize it architects were brought -from Germany to 
draw up plans. Stamatios Kleanthis and Eduard Schaubert 
executed a plan -for the city in 1833 and the classical 
influence can be seen in its surround (Plate 2). Other- 
arch itects, Friederich von Gartner, and the brothers Christian 
and Theophilos Hansen, were commisioned -for individual
buildings. Whilst the overall city plan never materialized, 
much o-f the rich heritage o-f neo-classical buildings that are 
now to be -found in Athens date -from this periods The 
Parliament, -formerly The Palace, 1836; The University o-f 
Athens, 1839; The Observatory, 1842; Mitropoleos Cathederal , 
1842; The Old Parliament, now the National Historical Museum, 
1858; The Academy, 1859;and The Polytechnic, 1862. The style 
was a synthesis o-f classical and local architecture. By 1850 
the village had been trans-formed into a city; a city that has 
expanded unplanned and unchecKed until the present day.
Geographical1y Athens lies 37 5 3 ’ 20.1” North and 23 58'
81.5” East o-f Greenwich. There are -four di-f-ferent ways o-f 
de-fining Athens.
1. The City(Demos) o-f Athens. Area: 39 sq.Km. and divided 
into seven departments(Map 1).
2. Athens and its suburbs (Per i-fer ia Protevousa), including 
Pireus.
3. Greater Athens Area(GAA). All o-f the above area, plus 
Agiou Ste-fanou, Anoixis, Drossias, and Krioneriou (these 
are the more outlying suburbs). Area: 428 sq.Km.
4. The Athens Basin(LeKanopoedia). All o-f the above 
mentioned areas plus Ano Liosion, Peania, Stamatas, and 
Fi 1 is.
(These categorizations seem similar to the di-f-ferent meanings 
given to London: The City o-f London, Greater London, London and
its suburbs, and The London Area or Basin.)
The rapid urban growth o-f Athens during its 150 years as 
capital has been phenomenal (Table 1). During the same period, 
1861-1961 (the years -for which census data are available), the 
population o-f Greece has shown a near nine-fold increase. A 
partial explanation -for this national population increase can 
be -found in repeated expansions o-f territory from 47,516 sq.Km. 
to 131,957 sq.Km. and also a massive in-flux o-f refugees -from 
Asia Minor in 1922.
TABLE 1
YEAR POPULATION
OF ATHENS
1861 41,300
1870 44,500
1879 65,500
1889 110,300
1896 123,100
1907 168,800
1920 453,000
1928 802,000
1940 1,124,100
1951 1,378,600
1961 1,852,700
1971 2,540,200
1981 3,027,331
POPULATION 
OF GREECE
1.096.800
1.457.900 
1,679,500 
2,187,200
2.433.800 
2,632,000
5.016.900 
6,204,700
7.344.900
7.632.800
8.388.600
8.768.600 
9,740,417
PERCENTAGE 
OF POPULATION 
IN ATHENS 
3.76%
3.05%
3.90%
5.04%
5.05%
6.41%
9.03%
12.93%
15.30%
18.06%
22.08%
28.97%
31.08%
5When the percentage o-f the total population living in 
Athens is examined over the same period, in spite o-f the
territorial gains, there has been a steady increase. Today
31.08% o-f all GreeKs are congregated in this one large urban 
area. This -figure can be compared to 13% -for London and 18.6% 
■for Paris. The consequence o-f this unplanned rural-urban drift
is a high density o-f housing with inadequate road access. The
resulting pressure on open spaces has resulted in Athens having
2. z
2.7m per capita, compared to Paris with 8.4m , Rome and London
% 2.
9m , and Vienna 15m per capita (OECD, 1983). BlocKs o-f -flats
combine with narrow streets to -form canyons, that trap the 
exhaust -fumes -from the slow moving traffic. In 1971 peaK hour 
traffic speeds in Athens were 15.5 Km/hr(Thomson, 1978), this 
has declined to a present day average speed of only 7 Km/hour, 
London and Paris have by comparison speeds of 20 Km/hour and 12 
Km/hour respectively, and have shown little change over this 
period (OECD, 1983). Not only is the speed in Athens barely 
faster than walKing, at these speeds car engines run most 
inefficiently. The average fuel consumption per 100Km is 
estimated to be 17.9 litres in Greece compared to 8.0 litres 
for Italy (OECD, 1983), and 4080 gal 1ons/sq.mile/day compared 
to 3608 for Los Angeles, and 988 for Melbourne (BKiotis and 
GagaoudaK is, 1977). Furthermore the peaK periods last for 6-7 
hours indicating that the high volume of traffic is not solely 
commuting (PERPA Vo 1.4, 1980; Angel id is et al , 1983).
After World War I economic growth was given priority by 
successive GreeK governments. This led to a preoccupation with 
the development of the industrial sector, which proceeded 
without the necessary attention being given to the threat to 
the ecological balance (Timogenis and Pavlopoulos, 1982). Thus 
in 1981 we have reached a situation in which, in addition to a 
large segment of the population, there are 54.5% of all 
registered vehicles, and 58% of all industry located in one 
centre, namely Athens. Table 2 shows the number of automobiles 
per thousand people and per unit area. These figures should be 
compared to 80 private cars for every thousand people in Greece 
as a whole in 1978 (OECD, 1983). Serious air pollution and 
noise are inevitable consequences of this situation.
TABLE 2
AUTOMOBILES IN THE GREATER ATHENS AREA(428 sq.Km.) 
(including passenger cars for both public and private use) 
1975 634 autos/sq.Km.
1984 1,461 autos/sq.Km.
1975 107 autos/1,000 people
1984 207 autos/1,000 people
Source: National Statistical Service of Greece.
Note: Calculations are based on 1975 population of 2,540,241 
and a 1984 population of 3,027,331. Cars for 1975 were 271,271
{and -for 1934 were 625,369.
The Basin (LeKanopoed ia) o-f Athens is surrounded by -four 
major mountains, Parnitha<I,410 metres) to the northwest, 
Pendeli(1,108 metres) to the northeast, Hymittos<1,027 metres) 
to the east, and Aigaleo(476 metres) to the west. Pendeli has 
•from ancient times been used to quarry marble, the Parthenon is 
built -from Pendel ic marble. The quarries are still worKed today 
and constitute one o-f the sources o-f atmospheric pollution for 
Athens. To the south o-f the city is the SaroniKos gulf<Map 2). 
These -features have provided natural boundaries -for the 
expansion o-f the city, which has reached the -foothills o-f all 
the -four ranges. The effect that these mountains and the sea 
has on the circulation of air for the city and its industry is 
significant. The mountains are sufficiently large to prevent 
the air over the city from being carried away by the sea 
breezes. The consequence is a stagnation or a slow circulation 
between coastline and mountains. Cities with similar 
predicaments are Mexico City, Lyons, AnKara, Los Angeles, 
Santiago, Teheran, and TasKent (Scorer, 1973). Though 
statistics from these cities are rarely used when comparisons 
are made. In fact, the choice of city and year usually seems 
quite arbitrary.
The one major industrial area outside the Basin, and yet 
close enough to affect the atmospheric pollution levels of
Athens, is the Plain o-f Eleusis. On this plain are situated the 
Aspropirgos Industrial complex, shipyards, and an oil re-finery. 
Located to the west o-f the city behind Mount Aigaleo, the 
lowest of the surrounding ranges, the effects of emissions from 
this area depend on the wind speed and direction. To the east 
behind Mount Hymittos are the Lavrion lead mines. They are 
sufficiently distant to have no effect on the city of Athens, 
and only present a local problem for the worKers and residents.
Within the basin and inside the City there is only a range 
of relatively low hills with a northeast to southwest 
direction. The seven hills that comprise this range,
TourKovouna(338 metres), LyKavettos<££7 metres), Strefi(163 
metres), Acropolis<156 metres), PriKas<103 metres), Fillopapou 
<147 metres), and Ardhyttos<133 metres), have some channeling 
effect on the movement of air within the Athens Basin.
The various activities taKing place in the Athens basin 
are shown in Map 3. There are five zones: Industrial,
Residential Suburbs, City Centre, Open Spaces, and Commercial. 
The resulting air pollution has as its primary sources, 
industrial activity, traffic circulation, and the space heating 
of homes. The relative contributions for 1380 from each of 
these sources is presented below in Table 3.
TABLE 3
SOURCE PARTICLES SO^ NQ^ HC CO
Heating 4.3% 16.3% 8.7% 1.1% 0.2%
Tra-f-fic 24.5% 10.6% 59.6% 87.5% 96.4%
Industry 70.6% 72.2% 31.5% 11.4% 1.4%
Source! PERPA Report, Vol.4, I960.
In 1984 these -figures were revised to re-flect changes in 
patterns o-f usage and -fuel quality, expanded to include winter 
and summer estimates, and extended to include the Keratsini 
power station as a source, and smoKe and lead as pollutants. 
The winter data is shown in Table 4 below.
SOURCE SMOKE
TABLE 4
TSP soz X
oz
HC CO LEAD
0% 7.5% 2% 0.5% 0. 1% 0%
5.5% 5.6% 50% 50. 1% 99.5% 62%
34.5% 70.4% 28% 49.2% 0.3% 38%
0% 16.5% 20% 0.2% 0. 1% 0%
Source: PERPA, 1384
To a lesser extent can be added harbour tra-f-fic at Pireus, and 
dry cleaning establishments. The area covered by atmospheric 
pollution under di-f-fering wind conditions is shown in Maps
4,5,& 6 (Papaioannou, 1967). This qualitative study was 
undertaKen by the Athens Centre o-f EKistics using photographs 
taKen early in the morning. However, as not all pollutants are 
visible and because o-f the variable diurnal nature o-f 
photochemical smog composition, the method has not been
10
repeated.
In any analysis of air pollution it is necessary to study 
the meteorological conditions as they can dramatically affect 
the dispersal of pollutants and lead to wide variations in the 
concentrations to be found at ground level. In considering the 
influence of wind on the air pollution, both an annual pattern 
and a daily pattern can be observed. For the spring, the 
prevailing wind direction is from the south southwest, whereas 
for the rest of the year, it is from the north. In the daily 
pattern, sea breezes tend to arrive during the late afternoon 
and evening.
The winter months of December to March bring the most 
rain, and the yearly average rainfall for Athens is 394mm. The 
annual average of sunshine is 2639 hours (SKiotis and 
GagaoudaKis, 1977), and during the summer months the city has 
300-360 hours every month.
Air temperature variation throughout the year is shown in 
Table 5 below.
TABLE 5
AIR TEMPERATURE °C 1951-1971 
JAN FEB MAR APR MAY JUN JUL AUG 3EP OCT NOV DEC
2.6 10.3 11.6 15.5 20.3 24.9 27.6 27.6 23.5 18.6 15.1 11.5 
Sources Statistical YearbooK of Greece, 1982.
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As both wind and air temperatures vary seasonally, much 
analysis and comparison is made between winter and summer 
levels .However any d i-f-ferences that are -found could also be due 
to source changes; in the winter months the space heating 
contribution is high, and in the summer months low, in addition 
there are seasonal changes in tra-f-fic circulation patterns, 
industrial output, and power demand.
As with all big metropolitan areas, a proportion o-f the
temperature is assumed to be sel -f -produced by the concentrat ion
o-f people, dwellings, and activities. In the case o-f Athens
©
this contribution is calculated to be about 0.5 C, and this
"Thermal Island" is located in the central zone<Lalas, 1983).
©
The -figure o-f 0.5 C is an annual -figure, the winter -figure
o
would be an estimated 1.5 C higher, and there would also be a 
daily -fluctuation with a maximum at night (Goudie, 1382). The 
presence o-f a "Thermal Island" increases the stability o-f the 
atmosphere over the city centre, and thereby decreases the rate
o-f dispersion o-f pollutants (Brodine, 1973). This annual -figure
o o
o-f 0.5 C is low compared to other cities e.g. Chicago 0.6 C,
© O o
Los Angeles and Paris 0.7 C, New YorK 1.1 C, and London 1.3 C
(Goudie, 1982).
In order to understand the air pollution problem o-f 
Athens, it is also necessary to examine the vertical movement 
o-f air. Pollutants are normally removed vertically through
turbulant mixing as well as horizontal movement. Moving upwards 
through the air there is normally a temperature gradient, 
warmer at ground level and getting cooler the more distant -from 
the earth's surface. The ventilation process can be blocKed i-f 
there is a temperature inversion. That is a mass of warm air 
lying above a mass of colder air, resulting in minimal 
ventilation of the airshed. If, as is the case with Athens or 
any other large city, this cold air contains pollutants, then 
these are trapped in a cloud over the urban area until either 
the inversion disappears or strong horizontal winds remove it. 
Such temperature inversions occur with great frequency in the 
Greater Athens Area. In the period 1961-1965 over 600 
inversions occurred on average every year at different 
heights,and there is no reason to believe that the situation 
has changed since then. The measuring station is at HeleniKon 
airport and recordings are made twice a day at midday and 
midnight. The primary use made of the data is for air traffic, 
and as a reliable picture of the broad conditions over the 
whole area it leaves much to be desired. Nevertheless, 
temperature inversions contribute to the air pollution episodes 
that occur, their height and extent determining their 
influence. It is the low level inversions that are more 
localised and contribute most discomfort. These low level 
inversions tend to form overnight with the cooling of the 
ground, and are dispersed as the sun begins to warm up the 
ground. The elevated inversions last longer, are more
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widespread, but are less important in their direct e-f-fects on 
the air pollution problem o-f the Athens area. There is nothing 
to prevent two inversion layers being present at the same time, 
as happened in the St. Louis episode o-f 1969 (Brodine, 1973).
Available data on the range o-f chemical pollutants that 
exist in the cloud or "nephos” that covers Athens has increased 
over the years. In 1971 there were only 6 monitoring stations
operating, and -from these the annual average was computed. All
stations were given an equal weighting, but as 4 o-f the
stations were located outside o-f the centre o-f Athens the
e-f-fect was to lower the reported averages <ERYEA In-formation 
Bulletin SI, 1977). Now twelve di-f-ferent pollutants are being 
measured and there are E0 monitoring stations located
throughout the city (Table G). These stations are all operated
by the Environmental Pollution Control Project (PERPA). The 
di-f-ferent localities monitored include) city centre commercial, 
suburban residential, and suburban industrial. One station is 
mobile, but its mobility is not -fully utilized as it is 
permanently situated in Pireus. Harvey(1981) in discussing the 
monitoring problem concludes that the most important -first step 
is to clari-fy the purpose o-f the monitoring. He suggests that
monitoring activities can be divided into those that are
descriptive and those that are regulatory. Descriptive 
monitoring would include checking the various sources, 
examining ambient trends and testing various models o-f
14
dispersion, and e-f-fects monitoring. Regulatory monitoring would 
include law en-forcement monitoring and policy assessment 
monitoring. In practice monitoring networks rarely develop with 
such clearly stated objectives, the instruments are usually 
placed on various available buildings ( e.g. universities, 
ministries, observatories) wherever they may be located.
When an air pollution episode occurs attention is -focused 
on -four pollutants: smoKe, SO^, NO^, and CO < ozone levels are 
not considered). Ambient concentrations o-f these substances are 
used to de-fine three states o-f emergency: the alert level, the 
restriction level, and the emergency level. At the alert level 
no special measures are necessary, and it serves only as a 
warning. However, international experience has shown that
voluntary measures are usually insu-f-f ic ient and ine-f-f ect ive .
For example, Pirages and Ehr1ich<1974) observed that despite an 
appeal by the San Francisco authorities to people to avoid
using their cars whenever possible during a particularly
dangerous smog episode, there was no demonstrable reduction in 
tra-f-fic -flow. Perhaps what is needed is a behavioural strategy 
-for altering people’s patterns o-f driving and transport use as 
suggested by Geller, Winett, and Everett (1982). This 
ine-f-f ect iveness o-f voluntary cooperation in air pollution 
episodes is in marked contrast to the public's cooperation in 
other acute emergencies such as blood donations and water 
shortages (Baumol and Oates, 1979).
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When -the restriction levels are reached the first phase o-f 
the anti-pollution measures are activated. These are called the 
short-term measures and include tra-f-fic restrictions in 
addition to the normal daily tra-f-fic restrictions that have 
existed -for the city centre since 1932. The emergency levels 
trigger the second phase o-f ant i-pol 1 ut ion measures, involving 
reduction o-f industrial production and the shutting down o-f 
space heating. Only ToKio and Los Angeles have adopted similar 
systems o-f emergency reductions o-f emissions during pollution 
episodes. During the period 1974-1982 there were 94 episodes o-f 
high smoKe concentrations <Lalas, 1933), and between 1330-1381 
the limits -for emergency measures were exceeded 3 times. It 
must be noted that for the emergency measures to be enforced it 
is not sufficient for the levels to be exceeded, it is also 
necessary that the meteorological conditions are predicted to 
be stable for 24 hours. The limits for all levels are shown in 
Table 7 below.
TABLE 7
LEVEL SMOKE SULPHUR NITROGEN CARBON
COH/1000LF DIOXIDE DIOXIDE MONOXIDE
<24 hrs) <24 hrs) <1 hr) <3 hrs)
Restriction 5
A1 ert
Emergency 7
3 15,000^g/m‘
25,000^g/m
35,000|ig/m
200^ig/m'
500^ig/m
700jug/m
280^jg/m'
400^ig/m
500^g/m
A comparison between these emergency procedures and those 
o-f Los Angeles reveals certain d i-f-f erences. Los Angeles -first 
introduced emergency plans -for air pollution episodes in 1355, 
and then they were solely concerned with ozone levels, because 
the problem was one o-f photochemical smog. There was a First 
Alert when ozone reached 0.5 ppm (bacKground levels o-f ozone 
produced by solar radiation and lightning are 0.02 ppm), and a 
Second Alert when ozone levels reached 1.0 ppm. These levels 
should be compared to the WHO long-term goal air quality 
standard o-f 0.06 ppm hourly average not to be exceeded more 
than once a year (SKiotis and GagaoudaKis, 1377). Between 1366 
and 1363 the First Alert had been called 17 times (Esposito, 
1370). The Second Alert was never called. More recently the 
measures and related criteria during episodes in LA have been 
strengthened and changed to include sulphur dioxide 
concentrations and an additional warning stage (LeKaKis, 1382). 
The current detailed criteria -for Los Angeles are shown below. 
It should be noted that they still -fall short o-f the 
Env ironmental Protection Agency air quality standard -for ozone 
o-f 0.08 ppm hourly average (SKiotis and GagaoudaKis, 1377).
STAGE 1. Ozone hourly average 0.2 ppm, or the same combined
with equal sulphur dioxide concentrations; and 0.5 ppm hourly 
average o-f sulphur dioxide.
STAGE 2. Ozone hourly average 0.35 ppm, or the same combined 
with equal sulphur dioxide concentrations; and 1.0 ppm hourly
17
average o-f sulphur dioxide.
STAGE 3. Ozone hourly average 0.5 ppm, or the same combined
with equal sulphur dioxide concentrations; and £.0 ppm hourly 
average o-f sulphur dioxide.
3
During any stage, a £4 hour, £5^ig/m o-f sulphate in particulate 
matter combined with a 0.£ ppm hourly average o-f ozone is an
episode criterion <LeKaKis, 198£>.
3 3
note: Ozone 1 ppm = £000^g/m & 80^ 1 ppm = £857yH g/m
The general -formula is yum = ppm * molecular we ight/0.0££4
The -focusing o-f attention on dramatic smog episodes has a 
long history. Donora in 1948, and the London smog o-f 195£, in 
which 4,000 people are estimated to have died, are notable 
examples. The public's perception o-f the seriousness o-f any 
hazard is influenced by the number o-f deaths that result <Lee, 
1983), and smog episodes are no exception. It was the public 
pressure after the 195£ smog that resulted in the Clean Air 
Act, and as a consequence when similar conditions occurred 
again in 19S£ far fewer deaths were reported. Another 
consequence was the building of taller chimneys that has lead 
to a wider distribution of pollutants. However, recent 
scientific research efforts have shifted towards an examination 
of the effects of long term low level exposure (Needleman, 
1930). This is not only a much more difficult epidemiological 
problem, but also raises the issue of estimating risKs under 
conditions of uncertainty. The necessary first step is to
18
examine pollution trends over many years.
For Athens such data is limited to three pollutants,
smoKe, sulphur dioxide, and Total Suspended Particulates (TSP).
Particulates is a very general term and includes anything
liquid or solid larger than a molecule. It is possible to
•further categorize particulates by the duration o-f their
suspension in air, smaller part icul ates <0.1 yH to 10yM) tend to
remain -for longer than larger(15^i or more) ones. It is also
possible to categorize particulates according to their
origin,i.e. natural origin or incomplete combustion. SmoKe
•falls into the latter category, being those suspended
particulates that are blacK, less than 1  ^m in size, and
originating -from incomplete combustion, o-f which motor cars
would be one source. In the absence o-f ozone data, smoKe can be
considered the best indicator o-f photochemical pollution, and
the smoKe and TSP -figures have not shown any upward or downward
trend over the decade 1974-1S34 (Figure 1). The main
character ist ic o-f the sulphur dioxide analysis is a reduction
in ambient concentrations (Figure £). This reduction can be
attributed to the policy o-f reducing the sulphur content o-f
■fuels. The little variation shown by the TSP data could be due
to its source being a natural dust, similar to that -found in
north-west India during the hot season that gives
%
concentrations o-f 5-800yft g/m (Crosbie, 1974), at least this is 
the conclusion reached in the PERPA report o-f 1S83. As dust-fall
readings (particles >20 ^ m) were taKen -for only a -few years 
during the ‘70s and have since been discontinued to be replaced 
by more e-f-ficient methods, it is something o-f a conjecture to 
estimate the relative contributions o-f man-made and natural 
sources to the current TSP levels. Samplers are available which 
separate particles into di-f-ferent size -fractions, and it is 
also possible to use analytic techniques to determine the 
concentration o-f components in the collected particles, such 
procedures indicate that 38% o-f such particles are greater than 
7jx in Athens (PERPA Report, 1380). The natural origin o-f the 
TSP source should not preclude action being taKen. In -fact, the 
PERPA report o-f 1976 outlines a number o-f measures that can be 
taKen to reduce dust derived -from open land areas; grassing, 
tree planting, paving par-King areas, wetting down construction 
sites, and covering trucKs transporting grained material. 
Whatever action might have been taKen with regard to these 
proposals, it is clear that they have had little impact.
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Greece and the EEC.
Negotiations -for Greece's entry to the EEC were suspended 
in 1967, and were held in abeyance tor 7 years until the 
collapse o-f the dictatorship in 1974. One o-f the -first tasKs o-f 
the newly -formed democratic government was to resume 
negotiations -for Greece's entry into the Common MarKet, and 
this was achieved in 1981 when Greece acceeded to membership. 
The reasons that motivated the GreeK application were several, 
and included a belief that membership would provide a safeguard 
for democracy. It was also quite clear that whatever the final 
terms agreed upon, Greece would stand to be a net beneficiary 
of Community aid. Certainly environmental considerations played 
little role in their decision, and yet now as a full member 
they are affected by a whole range of legislation and policies 
that pertain to the environment. They have become part of a 
unique venture in international cooperation, with supranational 
institutions capable of creating legislation binding on its 
member states. This section will review the effect that EEC 
membership has had on Greece and its environmental policies.
Before entry, there had been several scientific studies 
and publications that drew attention to the problem of air 
pollution in the capital city: Papaionnou(1967), Ahangjit
(1970), Karapiperis(1370). Government action came in 1973, when 
with the help of WHO and UNDP, the Environmental Pollution 
Control Project (PERPA) was set up, and began operating under
21
■the supervision o-f the Ministry o-f Social Services. The -first 
PERPA report (1976) was a comprehens ive study o-f all -forms o-f 
pollution in the Greater Athens Areas Air pollution, water 
pollution, noise, and land pollution. In the same year<1976) 
The Centre -for Economic Planning and Research <KEPE) published 
its 4-year development programme -for Greece. Volume 1 was 
devoted to the environment and was notable -for the absence o-f 
any discussion about the photochemical smog o-f Athens <ERYEA 
In-formation Bulletin, 1978). This omission was acKnowledged by 
KEPE, who commissioned a study o-f the social costs o-f air 
pollution in Athens (Plessas, 1980). Unfortunately this study 
only examined the effects of SG^ and srnoKe.
This action was followed in 1975 by a significant event. 
Greece incorporated into its new constitution an article on 
environmental protection, maKing it one of the few countries in 
the world to have taKen such action. Article 24 of the GreeK 
constitution states that the protection of the natural and 
cultural environment is an obligation of the State and that the 
State must taKe special preventive and punitive measures to 
preserve the environment. For Athens this has meant the 
introduction of legislation, and during the period 1975-80 a 
number of environmental laws, decrees and programs were 
introduced. The legal frameworK never assumed the form of an 
overall Control of Pollution Act or Environmental Quality Act, 
and as such the responsibilities were spread among several
£2
different Ministries. The inevitable result was a -fragmented 
and uncoordinated situation. The major Ministries involved are 
listed in Table 8 below, along with their respective 
respons ib i it ies .
TABLE 8
MINISTRY RESPONSIBILITY
Min istry of Social Services
Min istry of Industry
Min istry of Transportat ion
Nat ional Def ence Ministry
Ministry o-f Commercial Shipping
Air pollution control 
Industrial pollution control 
Vehicle emission control 
Vehicle emission inspection 
Meteorological support -for 
atmospheric pollution problems 
Vessel emission control
The legislation passed during this period and managed by 
these agencies can be classified into those related to 
stationary sources, mobile sources, and other sources. Topics 
covered by the regulations included stacK heights, collection 
devices to reduce smoKe and dust emissions, maintainence o-f 
space heating equipment, prohibition o-f certain types o-f oil 
■for space heating, vehicle emissions, and industrial emissions.
In 1978 a National Council for Physical Planning and 
Protection of the Environment was established. Its
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responsibilities included the supervision of environmental 
policy and the approval of all physical plans and programs for 
environmental protection. During 1373, in an attempt to halt 
the rapid urban growth of Athens, they proposed the development 
of a system of nine other cities together with an urban 
development plan for Athens (Timogenis & Pavlopoulos, 3332). It 
was also to this council in 1373 that the Ministry of Industry 
submitted its draft of an Environmental Pollution Control Act. 
Its purpose was to provide the frameworK that would allow the 
harmonious coordination of all the accumulated legislation 
(Presidential decrees, Ministerial orders, Cabinet orders, and 
Interpretive documents) related to the discharge of pollutants 
and the operation of polluting installations. There were four 
main elements to the proposed act; for each new installation an 
Environmental Impact Assessment would have to be made, every 
installation would be classified according to its pollution 
potential, there would be a classification of polluted areas, 
and strict discharge limits were to be set.
Coming as it did from the Ministry of Industry, the draft 
act dealt solely with the stationary sources of pollution and 
ignored mobile sources. Also the principle of 'Environmental 
Impact Assessment' whilst easy to state involves adding a whole 
new social science dimension to the 'Environmental Impact 
Statement', and its practical implementation raises a whole 
series of problems concerning methods, training, and
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preparation (EEC State o-f the Environment Report No.2, 1979). 
Such shortcomings meant that after a series of discussions the 
act failed to pass.
In March 1S80 a new Ministry for Physical Planning, 
Housing, and the Environment was created. The major 
responsibilities of the new ministry were quite naturally the 
management, coordination and implementation of the 
environmental goals and objectives of the government. The new 
Minister became a member of the National Council previously 
mentioned. However, the responsibilities held by the other 
agencies were not transferred to the new ministry.
By 1981 public concern over the acute air pollution 
problem of Athens began to show itself. Various pressure groups 
had been formed and they began to organise protest actions and 
demonstrations. 'Citizens against the Smog1, ERYEA (Hellenic 
Association on Environmental Pollution), and PAKOE (Panhellenic 
Centre of Environmental Studies) were among the most well Known 
of these groups. PAKOE, using a team of independent scientists, 
began taKing their own recordings of air pollution levels 
throughout the city. This data was then used to challenge the 
authorities about the true pollution levels. PAKOE also brought 
legal action against the Keratisini power plant manager for 
endangering the lives of residents through excessive emissions. 
Stephanopoulos, a government member at that time, replied to
£5
■these critics with the challenge, ‘Bring me .just one person who 
has died -from the smog'.
1981 was election year, and the opposition socialist party 
(PASOK) severely criticized the government tor its record on 
pollution. In tact, pollution together with membership ot the 
EEC became big political issues during the campaign, with PASOK 
pledging to withdraw trom the EEC(a plan subsequently shelved). 
PASOK won the election with an absolute majority, and have 
subsequently gone on to win a second term in ottice with a 
victory in the 1985 elections. One ot their tirst acts atter 
reelect ion in 1985 was the amalgamation ot the Ministry tor 
Physical Planning, Housing, and the Environment with the 
Ministry ot Public WorKs into one unitied Ministry ot 
Environment, Physical Planning and Public WorKs.
In order to tully understand the ettect ot EEC 
environmental policies on Greece since 1981, it is necessary to 
examine the development ot EEC environmental policy prior to 
Greece's entry. When the Community was tormed nobody considered 
that its powers should extend to matters ot the environment, 
and it was only in October 197£ that Heads ot State or 
Government ot the EEC made a declaration that the Community 
should have an environmental policy. There were three main 
reasons that brought about this change! the Treaty ot Rome lays 
down as one ot its objectives- “the consistent improvement ot
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the living and worKing conditions o-f their people", d i-f-ferences 
between member nations' environmental legislation could create 
distortions in competition and technical barriers to trade, and 
increasing realization o-f the trans-nat ional aspects o-f 
pollution. The result was that the Council in November 1973 
adopted the First Program o-f Action on the Environment 1973- 
1977 <0.J.No.Cl 12,20.12.73). This was updated by the 3econd 
Action Plan 1977-1381 CO.J.No.C133,13.6.77), which assured the 
continuation o-f projects and the -funding o-f new tasKs. We now 
have the Third Action Plan -for the European Communities 1982- 
1986 <0. J.No .46,17.2.83). These plans have, -from their
inception, made provision -for -funding research, but the 
Commission has never published any summary o-f these research 
■findings (SandbrooK & Sors, 1978).
The First and Second Action Plans were concerned with the 
reduction o-f pollution and nuisances, the improvement o-f the 
environment, Community action at an international level, and 
the non-damaging and rational management o-f land, the 
environment and natural resources.
As tar as air pollutants were concerned priority was given 
to 'First Category' substances (Table 9), whose toxicity was 
Known and about which Knowledge existed o-f the relationship 
between exposure and harmful and/or undesirable effects.
£7
TABLE 9
EEC PRIORITY POLLUTANTS
FIRST CATEGORY
FOR ALL MEDIA FOR AIR
Lead and lead compounds Sulphur compounds
Organic Halogen compounds Suspended particles
Organic phosphorous compounds Nitrogen Oxides
Hydrocarbons with Known or Carbon Monoxide
probable carcinogenic effects Photochemical oxidants
Vanad ium
Asbestos
Source: O.J. No 11£ <£0/l£/73)
With the Third Action Plan there was a change in direction 
ot European environmental policy. A new heading was added, 
titled 'Developing an Overall Strategy1, in which the objective 
o-f an overall improvement in environmental quality was laid 
out. This was a move towards long-term policies based on 
prevention rather than 'ad hoc’ legislation to clean up 
existing pollution. It represented a shift in emphasis from a 
remedial programme based on pollution control to a preventive 
programme that was more integrated with other Community 
policies and more resource oriented.
For a full appreciation of the effects of these Action 
Plans some bacKground information about the EEC and its
£8
mechanisms is needed. Within the EEC there is the Council o-f 
Ministers, the Commission, the European Parliament, and the 
European Court. As regards environmental policy the Commission 
would prepare a written text and submit this to the Council o-f 
Ministers, which i-f approved would become Community policy. The 
Council o-f Ministers consists o-f the foreign ministers of each 
country, but in practice a representative specialised in the 
particular area taKes their place, in the case of the 
environment this person would be the Minister of the 
Environment. When the Council has agreed to a Commission 
proposal, it is the responsibility of each Member State to put 
the agreement into effect at a national level. In the case of a 
Directive it is not specified in the agreement how this is to 
be done. Whilst there are several areas in which the Council 
cannot enact legislation without first consulting the European 
Parliament, a process termed “mandatory consultation”, in 
practice, the Council has evolved a much wider consultative 
role with the European Parliament termed "non-mandatory 
consul tat ion “.
There are several circumstances in which the Commission 
might produce a proposal. Firstly, the initiative may come from 
the Council of Ministers as was the case with the Declaration 
of 197£ that led to the First Action Plan(1973). Secondly, the 
Commission itself could prepare a proposal, as was the case in 
the preparation of the Second Action Plan, being a continuation
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o-f -the -first. Finally, the European Parliament can instruct the
Commission to prepare a written text to be submitted to the
Council o-f Ministers. The -first direct elections -for the
European Parliament were held in 1979 and o-f the 435 seats
Greece has £5, and these members participate in the worK o-f the
various committees. There is one with a special interest in
environmental issues - The Committee on the Environment, Public
Health and Consumer Protection. In environmental issues the
European Parliament has through this committee taKen a -force-ful
lead in pressing -for legislation concerning all types o-f
pollution. For example, during the preparation -for a directive
on air quality standards -for nitrogen dioxide the Commission
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proposed a limit value o-f £00 ju g/m at 98th percentile and a
3
guide value o-f 50 ^  g/m at the 50th percentile, Parliament
3
requested a limit value o-f 50^g/m at the 50th percentile and a
3
guide value o-f BQ^g/m at the 50th percentile. These proposals 
were rejected by the Commission <E.P. WorKing Document £- 
953/84).
Legislation has played an important role in EEC 
env ironmental policy, and the Commission, under the Treaty o-f 
Rome, has at its disposal -five possible ways o-f -formulating 
proposed legislations Regulations, Directives, Decisions, 
Recommendations, and Opinions. The last two have no binding 
■force and are thus unliKely to be -favoured in the environmental 
■field. Regulations are directly applicable law in the Member
30
States. It is the Directives, however, which have been most 
extensively used in the sphere o-f environmental legislation. 
They are binding as to the result, but leave it to the 
judgement o-f each member as to the best method o-f achieving the 
desired objective. The Directive is considered to be a use-ful 
general purpose instrument o-f legislation, which achieves the 
required goals, and yet permits a certain -flexibility so that 
each Member State can accomodate the substance o-f the document 
into the already existing -frameworK o-f national legislation.
The three Action Plans have thus only provided a -frameworK, 
within which the Directives, Resolutions, and Decisions shape 
the policy into a practical -format. A certain ambiguity can be 
seen in the headings o-f the relevant documents, as they are 
titled "Resolution o-f the Council o-f the European Communities
and o-f the Representatives o-f the Governments o-f the Member 
States meeting within the Council". In a subsequent paragraph 
it is noted that the Action Plans should in some cases be 
carried out at the Community level, and in other cases be 
carried out by the Member States. Without any -further 
cl ar i-f icat ion the documents then go on to refer only to those 
projects to be carried out by the Community. Whilst this 
•flexibility may suit the more developed members o-f the 
Community, such as Britain and France, its effects on Greece 
are more problematic.
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The U.K. and France both have long histories of 
legislative measures concerning the environment, but very 
different administrative traditions (NSCA, 1933). France has 
always preferred centralisation, and in 1981 established the 
“Agence de l'Air" to coordinate national policy on air 
pollution. The U.K. has favoured a more decentralised system, 
and apart from industry (which is regulated by the Industrial 
Air Pollution Inspectorate) it is local government that has the 
responsibility for the control of air pollution. Greece has 
only a comparative1y recent history of environmental 
legislation, not having experienced an industrial revolution 
and being a predominant1y agricultural country until the last 
two decades. Between 1963 and 1979 agriculture fell from being 
25V. of the GDP to 13'/. at 1970 prices (OECD, 1983), and 
industrial output more then doubled over a roughly similar- 
period (1965-1975). This change was indicated in a rise of the 
total industrial production index from 68 to 151 (1970=100), an 
increase greater than any other EEC member. The OECD averages 
for these decades were 77 and 109 espectively (State of the 
Environment 1979, OECD). Nonetheless it is also a poor country 
economically, Greece's GDP for I960 was $4,168 per capita, 
compared to a U.K. figure of $9,358 and a French figure of 
$18,159. Another indicator, The Physical Quality of Life Index 
(Kerr, 1983) shows Greece to have the lowest level of all EEC 
countries (the index is made up of three components: infant 
mortality, life expectancy at age one, and literacy). The Third
3£
Action Plan clearly states that these d if -ferences between 
members must be taKen into consideration. How this is to be 
achieved in practice remains a problem, because there is no 
Community Environment Fund, which means -funding is on an 'ad 
hoc1 basis and very small. Payments made over the last -four- 
years are presented below (Table 10).
TABLE 10
PAYMENTS MADE BY EEC FOR THE ENVIRONMENT (
1381 3.30 mil 1 ions o-f ecus
1982 9.85 mi 11 ions o-f ecus
1983 12.20 mi 11 ions o-f ecus
1984 18.38 mi 11 ions o-f ecus
It would be possible -for Greece to apply -for money -from 
other sources such as the ERDF, FEOGA, or ESF. In practice all 
these -funds o-f ter -few opportunities, because o-f -financial 
pressures due to the economic recession. Athens as a large 
urban area would be excluded -from applying -for quota -funds -from 
the ERDF, and although eligible to apply -for the non-quota 
•funds, these are vastly oversubscr ibed to at present.
Though mainly operating in France, Italy, Netherlands, and 
West Germany (ENDS Report 120, 1985), the "Polluter Pays"
principle is a Key part o-f U.K. and EEC policy. It means the
cost o-f preventing pollution or the cost o-f correcting 
environmental damage -from pollution is the -financial 
responsibility o-f those who created it. It must be added that 
the public pays the social cost o-f any remaining pollution that
may be legally permitted. The "Polluter Pays" principle maKes
it di-f-ficult to support the idea o-f Community money being used 
•for pollution control , and yet in the U.K. and France pollution 
control accounts for over half of all public money spent on 
environmental policies. Whilst the Community legislation 
foresees such subsidized expenditure on pollution control 
becoming increasingly unnecessary, a country 1iKe Greece, which 
lacKs the infrastructure, has a strong case for selective
support if the Directives are to be successfully implemented.
There already exists a "Convoy Effect" in the Community, in 
which progress in any area is held up by its slowest member. 
Without financial support for Greece this effect could retard 
progress in the control of pollution.
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There is one area in which Greece has been successful in 
acquiring -funds. In 1977 Mr M'Bow, Director General o-f UNESCO, 
launched an appeal to save the monuments o-f the Acropolis not 
only -for Greece but -for manKind. Funds were raised and several 
projects were proposed, which generated much controversy not 
least -from archaeologists, who are traditionally short o-f 
•funds. The archaeologists would have preferred to see the money 
spent on other less Known sites and new excavations rather than 
the facilitation of mass tourism. Without doubt the ensuing 
debate slowed down any preservation measures (Ferrucci, 1979). 
During 1983 the EEC responded to the UNESCO appeal and donated
0.5 million ecus specifically for restoration and conservation 
wor-K on the Parthenon (Levy, 1983). The wor-K proved necessary 
because of damage to the marble by atmospheric pollution. 
Marble is attacKed, as is all carbonate containing stone, by 
acid rain. A plaster cast of one sculpture on the Acropolis 
taKen in 1802 shows only minimal damage after 2240 years, 
whilst a photograph taKen of the same item in 1938 is 
unrecognizable (Plenderleith, 1957). Such damage reflects badly 
on the GreeKs and gives the impression of a nation incapable or 
indifferent to the conservation of its heritage. Tourism holds 
an important position in the GreeK economy, and the significant 
role its archaeological heritage plays in this cannot be 
underestimated. Nonetheless, restoration techniques at present 
are far from perfect and the preferred solution for the 
Caryatids of the Erechtheion was removal to a museum for
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sa-feKeeping in a glass case climatized by "the circulation o-f 
nitrogen. A measure -felt particularly necessary as special 
restrictions dating -from 1976 on the type o-f -fuel that is 
permitted to be used in the surrounding area o-f the Acropolis 
have -failed to bring any signi-ficant reduction in pollution 
levels (Timogenis and Pavlopoulos, 1982). The most liKely 
reason -for this -failure is that the legislation only applied to 
domestic central heating -fuel and not to the -fuel used by 
industries, o-f which there are many in the vicinity (ERYEA 
In-formation Bulletin, 1977).
Prior to GreeK entry to the EEC in 1981 a number o-f 
Directives, Decisions, and Resolutions had been issued related 
to atmosperic pollution (EEB, 1984; NSCA, 1985). They are 
listed in Table 11 below.
TABLE 11
1. Pollution -from Motor Vehicles with pos it ive-ign it ion
engines (Directives 70/220/EEC, 74/290/EEC, 77/102/EEC, 
78/665/EEC).
2. Pollution -from diesel engines (Directives 72/306/EEC,
77/537/EEC).
3. Sulphur Content o-f Gas Oil (Directive 75/716/EEC).
4. Establishing a Common Procedure -for the Exchange o-f
In-formation between the Surveillance and Monitoring 
NetworKs based on Data relating to Atmospheric Pollution 
caused by certain Sulphur Compounds and Suspended
Particulates (Decision 75/441/EEC).
5. Biological Screening o-f the Population -for Lead
(Directive 77/312/EEC).
6. Lead in Petrol (Directive 78/611/EEC).
7. Chloro-fluorocarbons in the Environment. Resolution 1978,
(Decision 80/372/EEC).
8. Air quality limit values and guide values -for sulphur
dioxide and suspended particulates(Directive 80/779/EEC)
9. Transboundary Air Pollution by Sulphur Dioxide and
Suspended Particulates. Resolution 1980.
Since 1981, the -following Directives and Decisions have 
been issued! Adaption o-f Directive 80/779/EEC consequent upon 
the accession o-f Greece (Directive 81/S57/EEC), Convention on 
long-range transboundary air pollution (Decision 81/462/EEC), 
Lead in Air (Directive 82/884/EEC), Chloro-f luorocarbons 
(Decision S2/795/EEC), Reciprocal Exchange o-f Information and 
Data -from Networks and Individual Stations Measuring Air 
Pollution (Decision 82/459/EEC), Air Pollution -from Industrial 
Plants (Directive 84/360/EEC), Assessment o-f the Environmental 
effects of Certain Public and Private Projects (Directive 
85/337/EEC), Lead in Petrol (Directive S5/210/EEC), and Air 
Quality Standards for Nitrogen Dioxide (Directive 85/203/EEC). 
Texts to further limit the Sulphur content of gas oil (diesel), 
and to control the air pollution from large combustion plants,
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are pending. A draft o-f the Fourth Action Programme is under 
preparation and is expected to be published in 1386. It will 
pay special attention to environmental protection in the 
Mediterranean region (IEEP, 1385). In addition, by improving 
coordination, it will tacKle intermedia transfers. That is, 
pollution abatement in one domain leading to an increased 
burden in another, e.g. air pollution directives leading to 
increased water discharges, then measures to protect the water 
giving rise to toxic sludge production (MoltKe, 1383). Finally, 
1387 has been declared to be "European Environment Year".
These directives leave each country -free to develop its 
own control policy. Inevitably there are long delays in drawing 
up directives (Directive 85/337/EEC went through £0 drafts and 
tooK 10 years). However, this time can be usefully used to 
prepare control policy, and maKe plans. Then, when the 
directive is finally approved, there can be rapid 
implementation, as was done in the U.K. with the smoKe and SQ^ 
Directive (Evans, 1380).
This whole body of EEC legislation contains the hidden 
implication of a technological fix rather than behavioural 
control. It is aimed at outdoor rather than indoor pollution 
and at primary pollutants rather than secondary pollutants, 
though it is these secondary pollutants which form the 
photochemical smog of Athens. Primary pollutants are those
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which are originally released into the air, secondary 
pollutants are those chemicals produced by
interactions between pollutants, the atmosphere and sunshine. 
The reactions are complex and are not -fully understood, most 
o-ften these secondary pollutants are produced by oxidation o-f 
hydrocarbons -from incompletely burnt -fuel. A large part o-f what 
is measured as total hydrocarbons is Methane<CH^), some o-f 
which is produced naturally, and some originates -from leaKs o-f 
the storage and transport o-f natural gas. Methane does not 
react so easily as do the other hydrocarbons -from automobile 
exhausts. This means that non-methane hydrocarbons are more 
significant and should be analysed separately. Ozone produces 
the oxidation of the hydrocarbons and itself is generated by 
the photochemical reaction of organic substances and NO . As a 
result the atmosphere contains many chemicals including PANs 
<Peroxyacety1 Nitrates). A typical daily pattern would be a 
Nitric Oxide peaK during the early morning between 7-8 a.m., 
with a Nitrogen Dioxide peaK about an hour or more later, and 
an Ozone peaK during the afternoon <Brodine, 1973). 
Photochemical smog produces many subacute symptoms, including 
eye irritations, and measures to combat it are directed at the 
primary pollutants, N 0 y and Hydrocarbons, which are the 
precursors of the phenomenon.
The smog of Athens is similar to that found in Los Angeles 
and present day London, and is a photochemical smog. The famous
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London smogs o-f 1952 and 1956 were different and were the 
result of SG^ , srnoKe and fog, i.e. the classic "smog” as 
described by Des Voex in 1905. Nowadays London has less natural 
fog, because of paving. Rain drains away instead of being 
absorbed by the ground, and one consequence of this is reduced 
evaporation and reduced humidity. This effect combined with the 
passing of the Clean Air Act<1956) has produced a dramatic 
change in the character of London’s air pollution (Scorer-, 
1973). London now has a chemically oxidizing smog, whereas 
previously it was chemically reducing.
EEC legislation for mobile sources such as the motor car, 
was from the outset concerned with emissions and product 
control. In contrast, the legislation for stationary sources 
started out with air quality standards and turned to emission 
control only in 1984. It is in this 1984 Directive that the 
"Bubble" concept was introduced. This sets a limit to the total 
emission of a particular pollutant for a defined area. Within 
an area, which plants emit the pollution is irrelevant; it is 
up to the industries to negotiate agreements amongst 
themselves, buying and selling the rights to pollute if
necessary. In its final form, this directive only specified 
certain categories of stationary plant that needed an
authorization, and that the authorization must involve an
emission standard. At present, no such standards have been set 
at Community level.
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A major concern and interest o-f anyone in this area must 
be the implementation of these directives by the Member States. 
Greece as a full member is obliged to comply with all the above 
mentioned directives. Aside from exemptions and derogations, 
there is no country that is completely innocent or without some 
suspicion with regard to the implementation of Council 
directives. It is clearly a weaK 1inK in the chain. 
Furthermore, there is little point in pressing ahead with new 
legislation if existing legislation is not being applied. 
Otherwise the EEC will get into a situation similar to that in 
the Soviet Union and Eastern Europe, which have the strictest 
standards in the world (World BanK, 1974), but they are only an 
ideal which industry should strive for from one five year plan 
to the next (Singleton, 1976; Komarov, I960). All the same 
there have been long delays in Greece with the introduction of 
some of the national legislation required by the various 
directives, despite the fact that Legislative Decrees and 
Common Ministerial Decisions have been used which pass more 
quicKly than laws. Thus whilst between 1980-62 legislation was 
enacted to comply with the directives concerning sulphur 
content of gas oil and lead in petrol, the necessary 
legislation for sulphur dioxide and suspended particulates was 
still pending in 1986, a full 6 years after the original 
d irect ive.
There are two formal instruments of control which the
Commission uses, the “ In-format ion Agreement" and the 
"Compliance Notice”. The -former transmits -from the Member State 
to the Commission the proposed national legislation -for 
scrutiny. The "Compliance Notice" provides evidence to the 
Commission -from the national government that the directive has 
been acted upon. The Commission will then decide whether they 
are satis-fied with the action taKen. The problem is that the 
Commission does not rnaKe these "Compliance Notices" public, and 
neither do the Member States. In the event that the Commission 
are not satis-fied, they have the ultimate sanction o-f taKing 
the Member State to the European Court. This has happened with 
some Member States, but not with the U.K., even though Britain 
has not -fully implemented all directives concerning water and 
toxic waste (Haigh, 1S84). It seems a possibility that an 
individual or an environmental pressure group could taKe a 
Member State to court -for failure to comply. This has not 
happened yet, but if the experiences of U.S.A. and Japan are a 
guide, it must be foreseen as a distinct possibility. Though in 
Greece, this right of the individual has been restricted.
In the U.S.A. it was the loss of faith in government, 
because of its failure to enforce the law, that led to the 
formation of groups 1iKe that headed by Ralph Nader <Esposito, 
1370). Since that time "Citizen Suits", i.e. the right to sue 
vested in associations which seeK to protect the environment, 
have been used in many areas. The delay in permission for
Concorde to land at New YorK's Kennedy Airport was the result 
o-f such action. In Japan the role o-f public opinion in 
influencing Japanese policy was first noted in 137£ with the 
"YoKKaichi Decision”. This was an historic court decision 
brought by nine citizens against an industrial complex for 
damages to compensate for suffering from asthma. The court 
upheld the plaintiffs and acKnowledged liability of the 
companies, but more importantly the court concluded that the 
government had responsibility for air pollution control in 
advance of industrial development. Environmental impact 
assessment and evaluation are now accepted policy in Japan. 
YoKKaichi was a petrochemical complex that shifted to 
automation. With the consequent lacK of consideration for the 
human element, poor communication, misunderstandings and 
conflicts arose with the local residents, these finally led to 
the court action <GECD Report 'The Japanese Experience1, 1974).
By contrast Ube, another area with a large cement industry 
that polluted, was not taKen to court. They were a major 
employer in that area. The conclusion is that sucessful 
environmental pressure groups are those that .have checKed their 
legal position, have support from local people and preferably 
property owners, and who rnaKe use of rnultidisciplinary 
scientific teams to support their case <EEC End. Environmental 
Report, 1979).
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In the same year that Greece acceeded to full membership 
of the EEC, PASOK won the elections and came to power. The new 
government undertook a major review of all environmental 
policies. The result was the introduction of certain important 
changes. The PERPA was transferred to the Ministry for Physical 
Planning, Housing and the Environment. There followed, in 1982, 
a government announcement of a comprehensive anti-pollution 
programme for Athens (OECD Appendix 2, 1983). This included 
measures concerning industry, fuels, cars, central heating, 
town planning, and research. The measures for industry required 
the fitting of anti-pol1ution devices and set a time limit for 
their installation. The quality of all fuels was to be 
improved, again with a time schedule. The measures for cars 
included the reduction of emissions from existing cars, strict 
specifications for imported cars, and a proposal to increase 
the use of trolley buses and extend the underground transport 
system. Also introduced in June 1932 was one of the 
recommendations of the 1976 PERPA report, namely restrictions 
on driving private cars in the centre of Athens(daKtylios or 
inner ring), such that on every weekday only half the cars are 
permitted to circulate. With regard to central heating, 
improvements to the functioning of installations together with 
increased use of solar energy were planned. Improvements in the 
thermal insulation of buildings were also required. Relocation 
of industry incompatible with residential areas was proposed. 
Increased pedestrian precincts, tree planting and general
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cleaning up of all streets also came within the scope of the 
town planning measures. It was argued that the pedestrian 
precincts would encourage more walKing within the city centre, 
a more efficient mode o-f transport and more healthy.
Whilst these are all admirable objectives, and as 
environmental policy has become something o-f a testing ground 
■for the -functioning o-f the European Community, an examination 
will be made o-f the most recent air pollution data available in 
order to estimate how much progress has been made, and how much 
remains to be achieved. There is no short cut to such a study, 
it must be undertaKen country by country and directive by 
directive. This is a controversial area and in a recent dispute 
PAKOE was taKen to court by the GreeK government and accused o-f 
spreading alarm amongst the population. It was essentially an 
argument about the height above ground level o-f the PERPA 
measuring instruments, something which is not always specified 
in regulations, and whether hourly or 24-hourly data should be 
used. In truth neither the hourly nor the 24-hourly average is 
more correct, but the 24-hour ly -figure being usually thr lower 
is preferred by the F'ERPA. However, standards can taKe this 
into account, as they do in both EEC and Japanese directives 
for example, with lower standards for the average taKen over 
the longer time period. With regard to the height, again no one 
height is correct, in fact, profiles should be made of the 
variations in concentrations with height above ground, as was
recommended bacK in 1977 by SKiotis and GagaoudaKis. O-f-ficiai 
•figures <PERPA, I960) indicate heights o-f instruments ranging 
•from £ metres to 8 metres above the ground. Closer inspection 
reveals that the ”2 metres above the ground" re-fers to the 
instrument on top o-f the Acropolis.
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EEC DIRECTIVES
1.SMOKE AND SULPHUR DIOXIDE IN AIR <80/77S/EEC)
By 1936 Greece had si ill -failed to in-form the Commission
o-f any national provision transforming the directive into 
national law. All other Member States had replied in some form 
or other by 1983 <First Annual Report from the Commision to the 
Counc i1, 1985).
SmoKe and Sulphur Dioxide were among the substances for
which enough was Known scientifically for the development of
criteria from an ecological and public health view. The 
directive considers the two pollutants together and sets both 
threshold limit values and guide values. These guide values are 
non-mandatory. The wording of the directive allows a trade-off 
between the two substances, implying a synergism; there is 
however no evidence for such a process. Professor Lawther, when 
giving evidence to the Lord's Committee said,
"They<The Commission) have always confused the idea 
that sulphur dioxide acting with srnoKe gives an effect
greater than either acting singly. They seem incapable
of getting hold of the idea that the only reason why 
we bracKet smoKe and sulphur dioxide is that in 
epidemiological wor-K they exist together."
Sulphur is an impurity found in coal and crude oils. The
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amount varies -from 0.5% in oils from Libya, Nigeria, Argentina, 
and Indonesia to 3-4% or more in oil from the middle east. The
refining process tends to increase the concentration of
sulphur, which when the fuel is burned is released into the
atmosphere as sulphur dioxides. One possible strategy for the
reduction of SO^ then is the purchase of oil with a low sulphur 
content. However, it is also possible to remove the sulphur 
from oil and natural gas(desulphurisation>, but because this is 
a difficult and dangerous process the waste from which leads to 
secondary pollution, Greece has opted for the purchase of low 
sulphur fuel oil. As these supplies cannot be relied for ever 
other technologies such as fluid bed desulphurisation are being 
developed.
contributes about 17% of the SO^ present in the city's 
atmosphere. According to the OECD report of 1383 this plant was 
closed down, but the team were clearly misled, as the plant 
opens and closes depending on demand. Since coal is not greatly 
used as a domestic fuel in Athens, measures that have been 
introduced limiting the sulphur content of fuel oils have 
brought about a significant reduction in SO^ levels <Figure 2).
A trend that has also been observed in the U.S.A.<Table 12 ), 
Japan, Canada, Belgium, West Germany, Luxemberg, and the 
U.K.(OECD Report, 1379). The latest figures indicate that SO^
The Keratsini power plant uses such fuel oil and
levels in Athens annual average for city centre
commercial 1984) are with in the 
directive, when consideration 
particulate levels. London by 
values in recent years (Ball & 
Bilbao, and Lisbon SO^ concentrat 
the period 1970-75 (OECD Report, 
need -for continuous vigilance, 
always be reversed by a change in 
1iKe increased coal usage, and 
experts about the adequacy o-f 
increase (IES News Sheet, 1983).
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limits specified by the EEC 
is taKen o-f the suspended 
has exceeded the 1imit 
Armorgie, 1983), and in Lyons, 
ions actually increased during 
1979). This underlines the 
because any improvement could 
patterns o-f fuel consumption, 
there is some concern amongst 
safeguards against such an
cornpar ison
The situation with smoKe is more complex. The most 
significant source of smoKe emission is the motor vehicle, with 
diesel engines playing a particularly important role. 8moKe is 
suspended particulate matter and there are a number of 
different methods for measuring smoKe and Total 3uspended 
Particulates(T3P). The limit values are expressed differently 
depending on the method of measurement. SmoKe levels measured 
by the photometric method (Coefficient of Haze, CQH/1000LF) 
gave a yearly average for Athens(city centre commercial) in 
1978 of 1.392, and in 1984 of 2.560. These figures should be 
compared with a Canadian standard soiling index of 0.45, using 
the same method of calculation (OECD, 1983), and a value of 
0.40 for uninhabited regions (PERPA, 1976). The EEC directive 
does not set limits using this method, but prefers the blacK-
smoKe or- gravimetric methods, methods which themselves are
neither equivalent nor comparable. They measure different
attributes of particulate pollution, i.e. they emphasize
different sizes of particulates (Whittemore, 1981). The BlacK-
smoKe method gives a measure of blacKness, and the gravimetric
method measures mass, independently of colour or composition.
Consequently, the gravimetric method yields higher values, but
the difference is not constant (First Annual Report, 1985). For
an approximation to the EEC values it is possible to use the
3
conversion formula: 1COH/1000LF= 100^ig/m .
3
The EEC limit for TSP is 8 0 ywg/m annual average, and the
directive requires Member States to inform the Commission of
any zone where the limit values of SG^ and TSP might be
exceeded after April 1983. Greece has not notified the
Commision of any such zones (First Annual Report from the
Commission to the Council, 1985). Consequently, they have not
informed the Commission of any plans for counter measures in
such zones. Nonetheless, the Athens figure for 1984 was 145 
3jj(g/rn (city centre commercial), this figure is certainly a
3reduction from the 1978 figure of £54.i"jyg/m , but it is clear 
that despite this improvement TSP levels are not within the EEC 
limits. The GreeK pattern is similar to that found in the 
U.S.A. (Freeman, 1982), and is in contrast to France, West 
Germany, Netherlands, and the U.K. who all showed a greater
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Credence in the significance o-f all these values is severly 
tested when it is revealed that values -for smoKe (a part o-f the 
TSP measurement) were in -fact larger than the total TSP values 
■for 1984 (PERPA, 1985). The explanation o-f this anomaly is that 
smoKe is measured at ground level, whilst the TSP measurement 
is taKen on the roo-f. We can conclude that d i-f-f erences in 
height above the ground and different instruments can introduce 
a large amount of variation in data (EEC Report, 1979). Some 
mitigation of this variance can be achieved by the use of 
percentiles. Also, the values which Greece has submitted to the 
Commission for SO^ reveal no difference between the winter and 
the annual averages, yet in other GreeK studies the difference 
between the winter and summer data is emphasised, for example 
the PERPA Final Report of 1983 (First Annual Report from the 
Commission to the Council, 1985).
8.EXCHANGE OF INFORMATION ON AIR POLLUTION<75/441/EEC)
Under this Decision each Member State designates a person 
who is responsible for reporting to the Commission at monthly 
intervals data concerning sulphur compounds and suspended 
particles. The Commission is then to report bacK each quarter 
to every Member State, and to publish annually a report. So 
far, only two such reports have been published covering 1976 
and 1977 (Environment and Quality of Life, 1979 & 1980). The 
reasons that no further reports have appeared are: A) the
classification of zones as industrial, residential, and/or
51
commercial has proved vague and unsatisfactory, because 
population density and type o-f industry were not taken into 
consideration. Consequently residential/commercial sites have 
been -found that have higher pollution levels than industrial 
sites in the same town. B) comparison o-f absolute pollution 
levels at different places is subject to so many qualifications 
that it is very difficult, if not actually misleading, to make 
such comparisons. C) the sampling and measurement techniques 
and conditions need harmonization (Environment and Quality of 
Life, 1980). It is clear that the Commission will have to 
consolidate, and must publish more in the future (Haigh & 
Weber, 1981). If environmental legislation is to command 
respect it not only has to be implemented, but it must be seen 
to be implemented.
3.EMI88ION CONTROL ON CARS(70/220/EEC, 74/290/EEC, 77/102/EEC,
& 78/665/EEC)
This legislation was introduced to control Carbon 
Monoxide, Hydrocarbons, and since 1977 Nitrogen Oxides, which 
are all emitted through the vehicle exhaust. In the case of 
hydrocarbons 40/ are released elsewhere in the engine (Strauss 
& Mainwaring, 1984).
California was the first to pioneer attempts to limit 
automobile exhaust emissions with legislation dating back to 
1964 (Lekakis, 1984). Some sample emission limits adopted for
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California and the United States are given below in Table 13,
TABLE 13 
(Units grams/Km)
Uncontrol led Californ ia USA USA USA
Veh icle 1370 1374 1375 1331
Hydrocarbons 5.9 1.4 2. 1 0.9 0.25
Carbon Monoxide 60.0 14.0 24.0 9.3 2. 1
Nitrogen Oxides 2.2 - 1.3 1.3 0.6
Source: Strauss & Mainwaring, 1334.
Subsequently, the EEC agreed to regulate emissions -from 
cars with standards proposed by the UN Economic Commission -for 
Europe(UNECE). In Greece these EEC standards should be met on 
all new cars. The actual position is unclear. In 1930, Plessas 
recommended that all imported cars should conform to the 
emission standards of the country of origin (with the clear 
implication that at the time of writing they were not). Two 
yeas later in 1382, ERYEA was pressing for a "certificate of 
conformity" for imported cars as required by the EEC (ERYEA 
Information Bulletin 41, 1382). The 1334 Royal Commission 
Report clarifies the position somewhat by calling these 
directives "optional", that is Member States are not obliged to 
maKe mandatory the standards laid down in the Directive, but 
may not withold type approval from a vehicle on the grounds of 
air pollution if the standards are met. Such type approval for 
imported cars according to ECE 15.04 (EEC Directive 83/351) has
been imposed by Ministerial Dec is ion(1983), and came into -force 
in 1985 (PERPA, 1983). The real problem -for Athens, however, is 
the older car, to which the EEC directives do not apply. One 
third o-f all passenger cars in Greece is over eight years 
old<LeKaKis, 1982), and emissions increase with age. The reason 
■for the EEC Member States preference for the strategy of 
concentrating on standards for new cars is clearly to avoid the 
unpopular move of taxing out the older vehicle. It also places 
the responsibility(blame) on industry(big business), and sees 
the solution as a '’technological fix" (Greenwood and Edwards, 
1973). Whether the endless compromise and postponements that 
have ensued from this strategy were partial reasons for the 
choice can never be proven, but it is hard to argue that they 
were unforeseen. In addition to the problem of old cars there 
are poor driving patterns and poor maintainence of vehicles 
(Angelidis et al., 1983). There is unliKely to be any
improvement in the latter until compulsory testing of older 
vehicles is introduced. The regular inspection of passenger 
cars is planned and during 1986 has begun to be implemented, 
but at present only public transport vehicles and taxis are 
being tested. As they stand the annual inspections do not cover 
exhaust emissions. There is an obvious need to expand and 
harmonize these checKs throughout the EEC (EP Wor-King Document
1-82/83 PE 80.884/fin).
During the last few years there has been an increase in
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the number o-f diesel engines, and although they run on lead- 
free petrol and low sulphur diesel -fuel, they produce many more 
particulates than the petrol engine, and also have di-f-ficulty 
in meeting NG^ standards (Strauss fit Mainwaring, 1384). Tables 
14 fit 15 below maKe more detailed comparisons. It should be 
noted however that the particulates emitted by diesel engines 
can increase s ign i-f icantly if the engine is poorly maintained, 
as many cars are in Greece.
TABLE 14
Pollutant Petrol Diesel Petrol Diesel
(Units gm/Krn) (Units Kg/tonne -fuel)
Carbon Monoxide 60.0 0.67 to 2.57 335 3
Hydrocarbons 5.3 0. 14 to 2.07 34 20
Nitrogen Oxides S.2 0.68 to 1.02 20 33
Part iculates 6.22 1.28 r,C. 16
TABLE 15
COMPARISON OF EXHAUST GASES(ppm)
Idling Acceler - Cruising Deceler-
at ing at ing
Petrol Engine CO 63000 23000 27000 33000
HC 5300 1600 1000 10000
NO
X 30
1020 650 20
Diesel Engine CO Trace 1000 Trace Trace
HC 400 200 100 300
NO
X 80
350 240 30
Sources! Strauss fit Mainwaring, 1384; Sharp , 1372.
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By contrast, other developments, such as electronic 
ignition, fuel injection, and the "blow-by" pipe that returns
unburned gases from the cranKcase to the combustion chamber,
reduce emitted pollutants. A reduction could also be achieved
with the catalytic converters, but the EEC seems to be moving 
towards the "lean burn” engine, because if converters were made 
mandatory for new cars they could subsequently be interfered 
with or even totally removed (E.P.WorKing Doc. 2- 
1143/84/fin/II/A, 1984). They also worK poorly when cold, that 
is they are at their most inefficient for the first few minutes 
(Gibbons fit Chandler, 1881). As for the older car, experience in 
the U.S.A. shows a disappointing response to voluntary calls to 
fit catalytic conversion Kits (Baumol and Oates, 1979).
4.LEAD IN PETROL(78/611/EEC & 85/210/EEC)
European progress in reducing the lead content of petrol 
has been slow. In Britain, for example, the first reduction 
dates bacK to 1973. Despite this, Greece has reduced its lead 
content for petrol from 0.84 to 0.15 g/1 for premium grade over 
the period 1979-1983. It is estimated that premium use is four 
times greater than that of regular (PERPA, 1985). However, the 
distribution of this low-lead premium petrol is limited to the 
Athens area (PERPA, 1885). Premium outside Athens and the 
regular grade have a lead content of 0.40 g/1. To have such a 
high lead content in regular grade seems quite unnecessary as 
the U.K. regular (90 RON) has only 0.15 g/1. It is also liKely
that the older- and less well maintained vehicles will be using 
the regular grade. Whilst all these levels conform to Directive 
78/611/EEC, no other EEC country has created such a complex 
pattern of lead values. During 1985, EEC ministers agreed to 
introduce lead-free petrol into all Member States by 1989 
(85/210/EEC), and as soon as appropriate reduce the lead 
content of all petrol to 0.15 g/1. It remains to be seen how
“as soon as appropriate" will be interpreted. Several outlets 
for lead-free petrol were introduced during 1986, both in 
England and Greece, the facilitation of tourist vehicles was 
cited in both cases as the reason. From 1991 all new cars will 
have to run on lead-free petrol.
An analysis of the reasons for the delay in EEC action 
reveals a most complex controversy. One possible interpretation 
is that governments were initially influenced by industry's 
estimates of the costs and new technology involved, and thus 
remained unmoved by the environmentalist's arguments. In the 
U.K., Associated Octel , an important exporter, has certainly 
been in a position to bring such influence to bear. The 
argument continues that, with the passage of time, sufficient 
evidence built up of the health risKs involved to force 
legislation. There are several reasons for scepticism about 
such a scenario. Firstly, there is still controversy over the 
evidence (DHSS "Lawther" Report, 1980; Bryce-Smith, 1980), 
statistical criticism of many of the studies, and even claims
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that there is,
"... no -firm medical evidence that the contribution made 
by lead -from petrol has caused harm ..."(The Fellowship 
o-f Engineering, 1981).
Faced with such doubts, appeal is o-ften made to the -fact that 
lead need not be added to petrol anyway. For example, Bryce- 
Smith <1981),
"The technically unnecessary but still convenient 
adulteration o-f Petrol by Lead has now grown to the 
dimension o-f a crime against the human race, no less." 
(Newman & Kenworthy, 1985).
Being exposed to an unnecessary risK is a power-ful reason -for- 
supporting lead reduction. The appeal is -further enhanced, arid 
the problem made more di-f-ficult to cope with, by lead being an 
invisible danger, 1iKe radiation. Secondly, the "lead in 
petrol" issue has become tied to two other environmental 
issues- energy conservation and emission o-f exhaust gases. It 
is clear that all the ingredients -for a major environmental 
controversy are present, with big business adding an 
unnecessary and invisible poison to petrol -for pro-fit, putting 
the health o-f children at risK, and trying to in-fluence 
government and the people with a campaign o-f mis in-format ion. In
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the U.K., The Campaign -for Lead Free Air (CLEAR, established 
1982) and The Campaign Against Lead In Petrol (The Conservation 
Society) joined in opposing lead in petrol. No similar groups 
have been -formed in Greece.
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With the call to reduce the lead emissions -from vehicles a 
number o-f options were explored (Department o-f Transport, 
1979). One o-f these possibilities was to eliminate lead, but 
maintain the same octane (RON) rating. This was the pre-f erred 
choice o-f the environmental groups (CALIP Newsletter No. 19, 
1934). With this solution all the cost would -fall on the oil
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companies, no change is required o-f the motor manu-f acturers,
and there could be rapid implementation. The technology -for
this solution has existed since 1970, but lobbying by the oil 
companies effectively stopped this option on grounds o-f cost 
and energy conservation. Obliged to come up with some proposal, 
the oil companies examined alternatives to lead, some 
<manganese and thallium) were even more toxic and were
rejected, others (MTBE, Methanol, & Ethanol) were more
■feasible, but time would be need to produce them in su-f-ficient 
quantity. Consequently, the oil industry began to support the 
idea o-f converters to remove the lead. The advantage to the 
companies o-f this solution was that it didn’t require any
change in re-fining practices, a new product would be
manu-factured, more jobs would be created (Associated Octel 
would manu-facture the converters), and the cost could easily be 
passed on to the consumer. In response to the environmentalists 
qualms about the disposal problem, the reply was that special 
disposal centres would be established and new jobs would be 
created. In the ensuing debate, the Department o-f Transport
•favoured the converter < 1373), The Conservation Society opposed 
it, and -finally The Royal Commission on Environmental Pollution 
came out against it. A compromise, to lower the octane rating 
o-f petrol, was proposed. This would reduce the cost o-f the oil 
re-fining, but would increase -fuel consumption by 5%. This 
created a dilemma -for the EEC, which had commited itsel-f to an 
energy conservation target o-f a 1 &'/. reduction in -fuel
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consumption. Furthermore, it was uncertain how low the octane 
rating could go and still permit the existing -fleet o-f cars to 
•function, without requiring a new low-compress ion engine 
des ign.
At the same time, the motor manu-facturers were being 
subjected to stricter EEC standards -for exhaust gases (CO, NO^, 
& HCs), because these gases, particularly were suspected
o-f involvement in acid rain and photochemical smog -formation. 
This widening o-f the debate brought Friends o-f the Earth into 
the campaign -for lead—free petrol. Di-f-f icult ies in -finding an 
engine design that complies with the EEC exhaust standards has 
resulted in support -for a three way catalytic converter, that 
converts exhaust gases to Carbon Dioxide and Nitrogen. Such a 
converter would not wor-K with leaded petrol, so the motor 
industry turned its support to lead—free -fuel. In this way lead 
is seen as a technical problem, and its removal a technological 
■fix (Newman & Kenworthy, 1SS5). It is this -fact, combined with 
European concern about acid rain, that has resulted in the plan 
■for unleaded petrol (95 RON) to be available throughout the EEC 
■from 1989(85/210/EEC). This has been hailed as a victory by 
CLEAR, who as a consequence have wound up their campaign. Other 
environmental groups, 1 iKe Friends o-f the Earth, are more 
concerned about how long leaded -fuel will remain on the rnarKet 
•for the existing -fleet o-f cars (CALIP Newsletter No.26, 1986).
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There is some confusion about current cars, and whether
they will be able to use this fuel or not. Some estimate that
75V. will not be able to use it (CALIP Newsletter No. 21, 1985). 
More recently, others claim that all cars could use this 
unleaded fuel with a simple detuning operation (CALIP
Newsletter No. 25, 1986). Though, it should be noted the EEC 
directive specifies 95(R0N) only as a minimum, so a higher
octane could be marKeted. Furthermore, the directive doesn't 
ban leaded petrol, which could very well continue to be
marKeted for existing cars at 97/98 RON 0.15 g/1. Therefore,
the possibility opens up of a long period during which both
types of fuel will be available, with the consequent problem 
that some drivers might be tempted to use the leaded fuel for 
the mythological improved performance. Price, persuasion, and 
even physical limitation of the inlet for the tanK, are all 
possible solutions to a problem that is by no means solved, and 
still lurKing in the background is the lean-burn engine. This 
is a technological venture which, if successful, would meet the 
EEC exhaust gas requirements without a converter. If there were 
to be another oil crisis (price rises and difficulties with 
supplies), the fear is there would be a call to reintroduce 
leaded petrol (such a derogation is forseen in the Directive), 
and this engine could run on such fuel.
5.LEAD IN AIR(82/S84/EEC)
This Directive sets the limit value for lead in air at
2 micrograms Pb/m expressed as an annual mean concentration.
The above mentioned reduction o-f lead in petrol has brought
about a 42% reduction in the amount of lead in the air of
Athens (PERPA Report, 1985). This finding is in complete
agreement with the isotopic lead experiment of Turin, which
estimated 95% of the lead in air is derived from petrol (Jones
and Stephens, 1983), and certainly indicates that lead in
petrol is a significant source of lead in the air. In 1974 the
I
range of values was 0.3-4. i^g/m (PERPA, 1976), by 1984 the
S
mean value was given as 0,7jt*g/m , though it was admitted that 
values close to very busy streets would certainly be higher 
than this.
6.BIOLOGICAL SCREENING OF THE POPULATION FOR LEAD (77/312/EEC) 
The two previous directives that related to lead in petrol 
and air both aimed to reduce the body lead burden in man, 
because of its neurotoxicity. It is considered that 30-40% is 
the minimum contribution of lead in petrol to the body’s 
lead(Jones and Stephens, 1983), and the Lawther Report(1980) 
estimated that the blood lead of children living in cities to 
be 55-95% from food, 0-40% from water, and 3-10% from air. 
Though clearly a proportion of the lead from food sources is 
originally from lead in the air.
There are three ways in which body lead can be measured in 
an individual; lead in the blood; lead in the teeth; and lead
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in hair. Blood lead whilst being -fairly convenient to sample 
tends to only measure recent exposure and gives no information 
about past exposure. The tooth lead method corrects this and 
does give information about long-term exposure, but gives no 
information about timing, duration, or dose, and it is only 
possible to use at the age children shed their teeth, which 
severely limits its applicability for adults and young infants. 
The lead in hair method has problems of contamination with 
dust, and possible artifacts being introduced with cleaning.
Up until the 1970's a blood lead level of below 50 or 60
ig/dl was considered safe. Since then this level has been called 
into doubt and £0-40 ^ xg/dl is now the range of dispute. 
Needleman's worK which used lead in teeth suggested that these 
levels can cause problems, however there have been difficulties 
in replicating his results.
The EEC directive of 1977 was primarily an assessment of 
the blood lead levels within the Community and not an attempt 
to set limits. However the following reference levels were 
specified, £0 jUg/dl for 50% of people examined, 30^A.g/dl for 
90% of people examined, and 35 g/dl for 98% of people 
examined. Member States were then required to taKe action to 
trace the exposure sources responsible if these levels were
exceeded, and also to taKe action on all individuals with a
blood lead level over 35 Aig/dl . In this way the Directive acted
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as a catalyst/, encouraging research and exchanges o-f 
in-format ion.
Zaphiropoulos<1984), who undertooK the GreeK study
reported that the general population o-f Greater Athens and
Pireus had blood lead levels lower than the upper limits o-f the
EEC directive. Adults were -found to have a higher median
value(13.5 yHg/i00ml ) than children(l£ y^ig/100ml). For both 
adults and children the highest levels were -found in the 
industrial zones, and the lowest levels in the suburbs, those 
resident in the city centre were -found to have levels in 
between.
The British results o-f 1979 showed showed 33 o-f the 39 
groups studied met all o-f the three EEC re-ference levels. Those 
cases where the re-ference levels were breached were either
close to lead smelting worKs, or were places with extensive 
water piping made o-f lead (Quinn, 1982).
A similar 1978 survey conducted in the U.S.A. by the
Department o-f Health, Education, and Wei-fare decided that 30 
.g/dl was indicative of "undue lead absorption" and using this 
criteria found IV. of the 2 million children screened fell into 
this category (Fein et al., 1983).
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7.NITROGEN DIOX IDE(85/203/EEC)
BacKground levels o-f NO^ are 0.5S ppm, most(0.50 ppm) o-f
this is N„ 0. In the U.S.A. the Environmental protection
Z
Agency(EPA) has limited the annual concentration o-f NO^ to a
maximum o-f 0.05 ppm, and WHO recommends that concentrations o-f 
3
300-500 jj( g/m not be exceeded more than once a month <WH0,
1977).
Nitrogen Dioxide is produced chiefly by cars, and present 
control systems (catalytic converters) -for cars deteriorate 
with use and result in a lifetime efficiency of only 1 %'A 
greater than no control at all(OECD Report, 1979). Yet the 1984 
EEC report (10 years of Community Environmental Policy) 
suggests that this is a feasible alternative for use with lead- 
free petrol to reduce NO emissions.
A
The EEC directive which finally was enacted in 1985, has 
preliminary reports dating from 1974, and thus is an example of
the slow progress of EEC legislation. The limit values are £00
3 3
t^fg/m for the year, and the guide values are 50yMg/m for the
3
year(50th percentile) and 135 ^  g/m for the year(98th
3
percentile). Values for NO^ in Athens were 161^g/m in 1978-79,
3 3
216jwg/m for the first three months of 198£, 13£jng/m for the
3
first three months of 1983, and 107^g/m in 1984(city centre
commercial). Los Angeles reported a 1979 annual median
3
concentrat ion for NO^ of 85yt<9/m (Wadden and Scheff, 1983).
CHAPTER £.
THE PSYCHOLOGICAL BASIS OF ENVIRONMENTAL CONCERN.
General Environmental Concern.
There are many o-f man's actions which can have -far 
reaching effects on the environment, setting in motion 
processes that may permanently disturb the ecological balance. 
For example, changes were observed to be taKing place in the
landscape of mainland Greece as early as the Classical Age. The
cause in this case was man cutting down trees for building
purposes and fuel. Consequently by the 5th Century B.C., timber-
had to be imported for ship construction. Despite this 
shortage, there are contemporaneous reports of charcoal burners 
being active on the southern slopes of Mount Parnes (Roberts,
1984). Plato comments on this widespread deforestation of the
GreeK countryside in "Critias",
"What are now her mountains were lofty, soil-clad hills; 
her present-day shingle plains were covered with rich 
soil; and her mountains were heavily tree-clad, a fact of 
which there are still visible traces. Now there are 
mountains in Attica which can sustain nothing but bees,
but which were clothed not so very long ago, with splendid
trees yielding timber suitable for roofing the largest 
buildings - roofs made from this timber are still in 
existence. There were also many lofty, cultivated trees, 
while the country boasted boundless pasture for cattle.
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The annual supply o-f rainfall was not lost, as it is at 
present, by being allowed to -flow over the denuded sur-face 
into the sea, but was received by the country, in all its 
abundance, into her bosom, where she stored it in her 
impervious clay and so was able to discharge the run-o-f-f 
■from the heights into the hollows in the -form o-f springs 
and rivers o-f abundant -flow and wide distribution. The 
shrines which still survive on the site o-f the former 
springs bear witness to the validity o-f my present 
hypothes is. "
Despite Plato’s understanding o-f the phenomenon, the 
damaging activities and agricultural practices continued. Now 
the whole med iterranean area su-f-fers -from soil erosion, the 
consequence o-f deforestation and overgrazing. Part of the 
current air pollution problem of Athens is caused by dust and 
suspended particulates from this source (PERPA Report, 1976).
It is quite wrong therefore to imagine that earlier 
civilizations were in some way more in tune with the forces of 
nature, and that only in recent times have we begun to cause 
environmental damage (Harvey & Hallett, 1977). Yet this is 
exactly what Friends of the Earth do claim, "....For centuries 
we have lived in harmony with our countryside." (Pepper, 1984). 
The evidence, however, indicates that man's operations in the 
past were .just as destructive as now, it was the smaller
68
population and lower level of technology that limited the 
impact. Both these checKs have now been removed.
The population of man on earth has increased enormously 
since early times. An exponential growth has transformed a 
stone age population of about 1 million into a world of 5,000 
million, 3,000 million of whom live in the Third World. Just 
how much further this growth can proceed is a major problem. In 
1350 the growth rate was £% worldwide, but the figures for the 
Third World were generally above this, e.g. Kenya had a 4% 
growth rate, and with a growth rate of 3Y. any population will 
double every 20 years. International attempts to deal with the 
situation were the focus of the UN World Population conferences 
in Bucharest in 1974 and Mexico in 1984. At the Bucharest 
conference the complex relationship between population, 
resources and the environment was acKnowledged, and it was 
proposed to conduct a series of national reviews Known as 
“Population Watch". Commenting on this proposal, 
O'Riordan<1376) writes,
"The Population Watch proposal is a significant advance in 
coming to grips with the dilemma of harmonizing economic 
growth, social improvement, and environmental protection 
in the context of resource availability and indigenous 
political and economic institutions."
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In -fact, the Bucharest con-ference, at the instigation o-f 
the less developed countries, adopted the slogan "Development 
is the best contraceptive". Ten years use o-f this contraceptive 
has resulted in 700 million people being added to the human 
race. When the 150 delegates convened at Mexico City in 1984, 
the problem was as great as ever (Righter, 1984), and the 
divisions as wide as ever. With the United States, in-fluenced 
by religious pressure groups, suggesting that population growth 
within a capitalist system leads to bene-fial economic growth 
<Smith, 1984).
The -first person to attempt a scienti-fic analysis o-f the 
population growth problem was Thomas Mai thus<1766-1834). In his 
"Essay on the Principle o-f Population" published in 1798, he 
examined the con-fl ict between population growth and resources. 
His basic thesis was that passion between the sexes results in 
a population that grows geometr ical 1 y , whilst the -food 
production grows only arithrnetical1y . The result, supported 
mathematically, was that at some point there must be a limit to 
this growth, and the expanding population will be checKed by 
the lacK o-f resources. Mai thus was participating in a debate 
which continues to the present, between those con-fident that 
science and technology can carry society -further along the road 
o-f progress, and those 1 iKe himsel-f who were less optimistic 
(Pepper, 1984). Opponents o-f Mai thus, such as Godwin and 
Condorcet, believed that either a technological solution to
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subsistence needs would be -found, or the danger- would be 
recognized and overbreeding controlled (Pepper, 1984).
As we Know Malthus1 predictions have proved inaccurate, 
due to un-foreseen and significant developments in agr icul tural 
technology and birth control. An exponential growth of 
agricultural output has been achieved through the extensive use 
of fertilizers, herbicides, and insecticides. In addition, new 
high yield crops, 1iKe the miricle rice IR-8, have been 
introduced. This application of a technological solution to the 
food production side of Malthus' assumptions has been 
paralleled by the ability of people in the more developed 
countries to control their population growth. In recent years 
the natural increase in the population of Greece has fallen to 
levels near to zero population growth(National Statistical 
Service of Greece, 1988).
Malthus underestimated this human potential for 
technological development, yet his ideas about the struggle for 
existence greatly influenced theorizing about the mechanisms of 
evolution. For example, Herbert Spencer writing on biological 
evolution in 1852 used the phrase "survival of the fittest", 
and this was seven years before the publication of Origin of 
Species(Rogers, 1972), These concepts, when later taKen up by 
Darwin, clearly reflect Malthusian and Spencerian doctrines 
applied to the animal Kingdom. Though "struggle" as
Bowler(1976) points out is used in these writings in two quite 
di-f-ferent ways; the personal intra-species struggle, and the 
social inter-species struggle. When this deterministic model is 
turned bacK and applied to the human race, we have Social 
Darwinism (Pepper, 1984), a theory that was not put -forward by 
Darwin himsel-f, but by social philosophers such as Spencer. As 
a theory it is responsible for teaching us that we are by 
nature competitive (Schumacher, 1973) and aggressive, and that 
survival is achieved without -foresight or conscious intention. 
Critics of Social Darwinism have attacKed this view of man at 
the mercy of external forces over which he has no control; on 
the grounds that it is ’'deterministic". The use of this emotive 
word is often sufficient disparagement by itself, but these 
critics see man as having free will, and a conscious self- 
awareness, that allows him to alter the course of human 
progress. It is argued, that in all spheres of human endeavour, 
man's desire to gain control over the environment has tested 
his ingenuity, and provided the impetus for the development of 
technology. It is through this conscious understanding that man 
has used technology to master a hostile world.
As man's efforts to control his environment were applied 
in ever more areas, risKs and hazards did not disappear. In 
fact, because of the increasing complexity of the new human 
situation, man became even more vulnerable. New hazards and new 
risKs arose, now self-produced and self-inflicted.
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Roberts<1979) comments that the consequences o-f this widespread 
application o-f technology are pollution and ecological damage. 
However -for some, there is always con-fidence that a solution 
will be -found by science to every new problem that comes along. 
Such technological optimism has been labeled "Cornucopean” by 
Cotgrove (1982), and it relies generally on a belie-f in the 
unlimited power o-f the "Technological Fix". This assumes that 
d i-f -f icul t ies will be identi-fied and an objective science will 
•find the appropriate solutions, -for example, breed plants that 
are better resistant to air pollution. The result will be a 
society that gradually changes and adapts.
In opposition to these views Marxists have argued that 
science is not objective, that scientists' hold inherent 
ideologies, and that radical social changes are necessary to 
solve world problems. They hold that scientists ways o-f 
perceiving the world are determined by their cultural and 
educational experiences. Marx in a letter to Engels, in 1862, 
comments on the similarity between Darwinism and capitalism, 
which he sees as being no coincidence,
"It is noteworthy that Darwin rediscovers in animals and 
plants his own English society with its social divisions 
o-f labour, competition, the opening up o-f -fresh mar-Kets, 
invention and the Malthusian struggle -for existence."
Cotgrove(19^5) has taKen up this same theme o-f the 
relationship between science and ideology,
"It is not, o-f course, claimed that science is merely 
ideology, but only that ideology is an important element. 
There has been a growing realization o-f the basically 
subjective and ideological aspect o-f science which stands 
in sharp contrast to the simplistic positivistic 
pretensions that there are plain -facts waiting to be 
objectively observed and reduced to law-1iKe statements. 
The claim that science is exclusively an objective enquiry 
and in this sense, divorced -from politics, is there-fore 
becoming much more di-f-ficult to sustain. Not only, it is 
argued, is science used to justi-fy particular models o-f 
political and economic behaviour(scientism) but the 
subjectivity in science includes models and assumptions 
about nature which resonate with the political perspective 
o-f the scientists."
Cotgrove concludes that science is not divorced -from 
politics, is essentially conservative, and is used to justi-fy 
particular economic and political models o-f society. I-f we 
accept these conclusions then they must also apply to the 
sc ient i-f ic analysis o-f environmental issues. Science cannot be 
separated -from its wider social context, and it becomes 
necessary to examine currently held ideologies as they relate
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to thinKing about the environment.
G'Riordan(1976) has distinguished two modes o-f thought: 
Ecocentrism and Technocentrism. Ecocentrism views man as an 
integral part o-f a global ecosystem. Ecocentrics hold a strong 
respect -for nature, and lacK o-f faith in modern technology. 
They are distrustful of technical and bureaucratic elites. 
Technocentrism is the dominant ideology in the West. Whilst 
recognizing that there are environmental problems, it believes 
they can be solved by technology and careful management.
Even Ecocentrism is not a unitary movement of thought, and 
several authors have attempted a more detailed analysis and 
classification (Naess, 1973)0'Riordan, 1976)Cotgrove, 1962)
Pepper, 1994). Cotgrove(1982) described two variants) a 
traditional environmentalism and a radical environmentalism. 
The traditional model favours a return to a more decentralized 
community regulated by a natural order. The worK of Garret 
Hard in(1968) expresses the ideas of this model. Hardin's 
allegory of the commons is indeed about a traditional community 
whose commons have a limited carrying capacity. In the ensuing 
(intraspecies)strugg1e , he assumes that someone will always act 
irresponsibly, and the solution he proposes is a traditional 
one of coercion and limitation of freedom, rather than 
education. Pepper(1934) calls this ecofascism. The radical 
model's objectives are for self-sufficient communities that
permit personal autonomy.
Contradictory elements within the environmental movement 
are also seen by 0 ’Riordan(1976). The primary polarity which he 
identities is that between the political left and the political 
right. Lesser dimensions are, individual -freedom/the common 
good, and national sovereignty/global awareness. Naess<1973) 
distinguishes a shallow medium-range ecological movement, -from 
a deeper, long-range ecological movement. This difference in 
time scale necessarily influences the emphasis o-f each
perspective's analysis. The shallow movement tends to
concentrate on human interests and resource depletion, whilst 
the deeper movement emphasises all species equally, and the 
bioshpere as an organic whole. The deeper view does not see 
other species as only a valuable genetic resource, which i-f 
extinguished would be a loss -for humanity, but rather as
something with independent moral standing (fttt-field, 1933).
Pepper <1964) in his analysis d i-f-f erent iates a scientific 
from a non-scientific environmentalism, both are seen as having 
very different roots. The scientific environmentalism contains 
many influences from Malthus and Darwin. The Club of Rome’s 
’Limits to Growth" report was called "Malthus with a computer" 
by Freeman<1973), and it was Darwin's worK that started the
scientific study of ecology.
Non-scientific environmentalism on the other hand is
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strongly influenced by a romantic notion about man's 
relationship with "Mother Nature”. It was this orientation that 
during the last century led to the rise of the conservation 
movements in the U.S.A. and England. John RusKin, William 
Morris, and J.S.Mi 11 all founded environmental movements at 
this time. They saw the advances of technology as posing a 
threat to the environment, and formed groups to combat this 
danger. These conservation movements directed their attentions 
towards the protection of ancient buildings and forests. The 
rapid destruction and exploitation of forests was seen as- 
removing a valuable and necessary amenity from the city 
dweller. They emphasised the countryside's natural beauty and 
the need to protect it, so that it could be used for leisure. 
The first such society to be formed was the British Commons, 
Open Spaces and Footpaths Preservation Society founded in 1865. 
The most well Known of the U.K. groups are, the National Trust 
founded in 1895, and the Council for the Protection of Rural 
England(CPRE) founded in 1986.In the U.S.A. there is the 
Sierra Club founded in 1999.
It might be argued that environmentalism has arisen in the 
West because some of the other more serious problems such as 
disease have been greatly diminished, and man, now enjoying a 
longer life with more leisure turns towards such future 
oriented topics as the environment. Whilst these may have been 
necessary preconditions, Lowe and 6oyder (1983) have noted that
env ironmental concern in the West has occurred during -four 
major periods; 1850, 1920, 1950, 1970. All o-f these dates are
at the end o-f periods o-f sustained economic expansion. Their 
suggestion is that people’s concern might be a reaction against 
highly materialistic values (Pepper, 1934). The rise o-f 
environmentalism that occurred a-fter the 8econd World War was 
certainly a period o-f much self-examination and thought about 
the -future. This uas nowhere more true than in Europe, when the 
■first steps were being taKen to -form the European Community. A 
measure o-f ’mater ial ist/post-mater ial ist’ values has been 
widely used in public opinion surveys and in 1982 o-f the 15-24 
year age group SQX were -found to support post-mater ial ist ic 
values (The Young Europeans, 1982).
The Western European and North American environmental 
groups, -formed during this post-war period, incorporated and 
built upon the ideas o-f the earlier conservation movement. 
Drawing inspiration -from the Levellers and Diggers, and -from 
KropotKin and the 19th century anarchists (Bur-Ke, 1982), they 
also incorporated long-standing groups 1iKe the National 
Society -for Clean Air (-founded 1899). Wootten (1978), in his 
analysis o-f pressure groups, has constructed a typology with 
two dimens ions -
1.Degree o-f political specialization.
2.Degree o-f openness o-f membership.
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POLITICAL SPECIALIZATION 
LOW HIGH
M Law Society TUC
E CLOSED Townswomen's Guilds Welsh Language Society
M Saffron Waldron Countryside Saffron Waldron Anti-
B Association Airport Committee
E (Operational) (Representative)
R
S National Trust Conservation Society
H OPEN Association -for the Protection Friends o-f the Earth
I o-f Rural Scotland Amnesty, CF'RE
P (Expressive) (Propagational )
When applied to the newly formed environmental groups of 
this post-war period, all of them fall into the category of
propagational groups. They are no longer a few earnest
idealists or philanthropists, but have become mass movements.
The transition has not always been smooth. The Friends of the 
Earth was founded by a former Director of the Sierra Club after 
he had been forced to resign, because he had involved the 
Sierra Club in a number of conservation battles. No more were 
beauty and amenity paramount, the new environmentalists were 
able to show, with (counter-)scientific arguments, the delicate 
interrelationships that exist in the ecology, and how the 
destruction of the natural environment poses a threat to man's
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survival. Moreover they were prepared to taKe "protest" to the 
level o-f action i-f necessary.
In-fluent ial booKs -from this period were Rachel Carson's 
"Silent Spr ing" < 1985), with its warning about the use o-f
pesticides, Barry Commoner's, "Science and Survival"<1966), and 
Paul Ehrlich's, "The Population Bomb"(1968). Both Commoner and 
Ehrlich were biologists, and in their respective analyses 
Commoner -finds technology to blame, whilst Ehrlich sees 
population as the root cause o-f the environmental crisis, and 
calls -for a reduction in population, arguing that i-f he is 
wrong, no harm will have been done as the quality o-f 1 i-fe -for­
al 1 will have been improved. They both expanded these themes in 
subsequent publications, "Population, Resources, Environment" 
(1970) and "How to be a Survivor "<1971) by Ehrlich, and "The
Closing Circles Man, Nature, and Technology" by Commoner
(1972). In this last booK Commoner -focuses on the problems o-f
population and pollution. He argues that pollution is the 
primary problem o-f developed countries and that, -for them, 
population pressure is not so important. In his analysis o-f the 
pollution problem, he sees it as comprising, sewage disposal 
practices that do not return organic matter to the soil, lacK 
o-f pollution control, and excessive use o-f cars, -fertilizers, 
plastics, and synthetic -fibres. Much use was made o-f the 
"Spaceship Earth" metaphor, no doubt a consequence o-f the 
photographs -from space o-f our planet that were seen -for the
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■first time during this period.
The increased environmental awareness was not limited to 
these best-sellers, but was also reflected in many other 
publications both scientific and popular. Between 1967 and 
1970, the Environmental Periodicals Bibliography added eleven 
journals of broad interest and public concern <Bandbach, 1980). 
The journal "Environment and Behavior" began publication in 
1969, and a year later "The International Journal of 
Environmental Studies" first circulated.
In 1970 Munton and Brady showed there had been a sharp 
rise in public concern over environmental pollution as 
reflected in the number of letters published in the New YorK 
Times on the subject. Bowman and Fuchs<1981) further analysed 
this trend and charted environmental coverage in the U.S. print 
media with a content analysis of eight mass circulation 
magazines. They tooK the period I960 to 1980 and found a sharp 
increase in the number of articles in the late 1960s that fell 
in the early 1970s, though not to previous levels, and then 
stabilized at about 38 articles a year for all eight magazines. 
Sandbach<1980), in his review of the newsmedia in the U.K. and 
the U.S.A., comes to broadly similar conclusions.
During the late 1960's and early 1970's Environmental 
Science courses were introduced both in schools and
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universities. Interest in the U.K. university courses reached a 
peaK about 1974, that has since levelled o-f-f (Cousen & 
O'Sullivan, 1984; Mo-f-fatt, 1985). In 1977 the Commission 
responded by setting up a networK o-f pilot primary schools 
teaching about the environment. This has now been expanded to 
secondary schools (The EC Environmental Policy, 1983).
A similar sequence o-f conservation movement to 
environmental movement has been observed in Greece with some 
d i-f -f erences. Firstly, it was not until a-fter the Second World 
War, a period o-f rapid industrialization, that the -first GreeK 
conservation group appeared. Established in 1951, it was called 
The Hellenic Society -for Nature Conservat ion, and its 
activities continue up until today. There is now a second major 
conservation group, the GreeK Society(ElliniKi Etairia), which 
was established in 1972. The -former concentrates on the 
preservation o-f nature, whilst the latter gives emphasis to 
architectural and cultural heritage. Environmental groups also 
appeared later. The Hellenic Association on Environmental 
Pol 1 ut ion (ERYEA), the -first such group, was -formed in 1970 and 
began publishing its quarterly bulletins in 1972. They paid 
special attention to educational activities at all levels, and 
produced several booKlets, which they distributed to school 
children -free o-f charge (ERYEA Bulletin, 1977). When 
comparisons are made with similar countries, it is -found that 
there are -far -fewer such groups in Greece, with more limited
membership, -financial support, and influence on public policy 
(OECD Report, 1983). Some might argue that environmental
problems came later to Greece, however, Papaioannou published 
his -findings on air pollution in Athens in 19S7, so some doubt 
must remain about the validity o-f this argument. Yet the years 
1967-1974 were the years o-f the military dictatorship, and 
being a period when protest o-f any Kind was not encouraged, the 
lacK o-f environmental groups should not be a suprise. Despite 
the repressive atmosphere, ERYEA continued its activities in 
cooperation with other organisations in the -face o-f a
dictatorship whose attitude towards the environment was almost 
criminal (ERYEA Report, 1977). Subsequent landmar-Ks in the rise 
o-f environmental awareness in Greece include; the 1977 GreeK 
Post O-f-f ice special issue o-f stamps about environmental
protection, that pictorially emphasised the special problem o-f 
Athens and air pollution; the -formation o-f The Panhellenic
Centre -for Environmental Stud ies (PAKOE) in 1979; "Ecology and
Environment" the -first popular GreeK journal devoted to
environmental issues which began publication in 1982(the second 
edition contained a special review o-f the air pollution problem 
o-f Athens); the regular appearance since 1983 o-f a newspaper
"Ecological News"; and in 1984 the journal "New Ecology" began
publicat ion.
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International Environmental Movement
O-f the international organizations it was UNESCO which 
tooK the -first initiative on matters o-f general environmental 
concern. Prior to this only specialized groupings had been 
■formed, e.g. The Air Pollution Control Association, and The 
International Union o-f Air Pollution Prevention Associations. 
Following a con-ference in 1963<the same year that The Club o-f 
Rome was -founded), UNESCO dra-fted a major long-term 
interdisciplinary scientific research and training effort that 
became Known as the "Man and the Biosphere" program. 
Emphasizing an ecological approach, it contained four areas of 
study: Natural environments, rural environments, urban-
industrial environments, and pollution. During the period 1971- 
1981 four phases of the program can be distiguished: Definition 
of objectives, Planning, Initial activities, & Operational 
programs. There are now 973 ongoing field projects in 78 
different countries.
It was, however, the UN StocKholm conference of 1972 that 
caught the tide of the world movement of environmental concern 
<Haigh, 1984). The conference was organised by the UN General 
Assembly at the request of Sweden, a country sensitized to 
ecological problems by the acidification of its laKes. No fewer 
than 113 nations participated, a dispute over the status of 
East Germany meant that Russia and the other East BlocK 
countries were absent. At the conclusion of the conference an
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"Action Plan" was adopted, aimed at reversing the trends of 
environmental degradation <8tone, 1973).
To coordinate this activity, to monitor levels o-f 
pollutants internat ional ly, to help with in-formation exchange, 
and to assist with research, UNEP was -formed. Greece 
participates in this agency, but its contributions over the 
period 1978-81 were small, in -fact 10 times less than the 
average o-f the developed countries (ClarK and TimberlaKe,
1982). UNEP has with these -funds supported the WHO 
Environmental Health Criteria Programme. Greece also 
participates in the Med iterranean Action Plan <MAP) o-f UNEP, 
and contributes 2.81% o-f the annual budget, plus a special 
payment o-f $400,000 as Greece is the host country -for the MAP 
headquarters. This program, though, concentrates exclusively on 
marine pollution. Atmospheric pollution comes within the scope 
o-f other UNEP activities such as the Earthwatch program. 
Earthwatch is the assessment arm o-f the environment program. It 
is concerned with the acquisition o-f global environment data, 
and with putting it into a -form that permits comparisons and 
trends to be identi-fied. The -findings can then be presented to 
Key decision maKers, so that they have at their disposal 
in-formation that is well laid out and easily understandable. 
Un-fortunately, many problems have been encountered in the 
pursuit o-f these goals, such that in 1983, after 10 years o-f 
operation, the UNEP/WMG BacKground Air Pollution Monitoring
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Network reported a critical reassessment o-f its sampling 
procedures was needed because o-f the worthless and unreliable 
data being generated (UNEP, 1984).
Reviewing the overall impact o-f UNEP, O'Riordan <1976) 
sees its e-f-f ect iveness limited because o-f power-ful arguments 
about national sovereignty, such that the recommendations seem 
more 1iKe moral exhortations than political imperatives. For 
this reason the UN considers the role o-f Non-Governmental 
Organisations<NGO) to be important, both in public education 
and in pressurizing governments to taKe action where needed 
(Hillary, 1984).
In 1979 the Geneva Convention on Long-range Transboundary 
Air Pollution was signed. It entered into -force tour years 
later, and in 1985 the HelsinKi Protocol was added. This UNECE 
inspired initiative, a consequence ot powers delegated from the 
Conterence on Security and Cooperation in Europe, has so tar 
produced two reports (UN, 1984 & 1985), covering airborne
sulphur pollution, damage to forests and historical monuments, 
and control technologies. The HelsinKi Protocol requires 
signatories (the U.K. has not signed) to reduce total 90^ 
emissions, or transboundary fluxes, by 30X from 1980 levels 
(assuming such data is available). States have until 1993 to 
achieve this reduction. It is quite natural to compare this 
international obligation with the EEC legislation. Whilst the
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UN convention has the advantage that it includes Eastern
European countr ies (Comecon ), it is much less effective because 
o-f Comecon's strict observation o-f national sovereignty
<Ful lenbach , 1331), lacKs any power o-f enforcement, and
reverberates with moral exhortations to “protect man and his 
environment against air pollution11. Though there seems to be no 
reason why the EEC could not become a signatory, as they have 
done with the Convention for the Protection of the Ozone Layer 
drawn up by UNEP in 1985. This would have the advantage of 
strengthening the HelsinKi Protocol by bringing to bear EEC 
mechanisms without disturbing the existing EEC Directives.
In the same year as the StocKholm conference the Club of
Rome produced "Limits to Growth". It has been a best seller
with over £ million copies published in twenty three different 
languages. Examining five basic quantities, population, 
pollution, natural resources, agricultural output, and 
industrial output, mathematical modelling techniques were used 
to predict the future. The results of the "Standard" run (i.e. 
continue as at present) showed that a decline in natural 
resources would lead to a slowdown in industrial growth. 
Population and pollution would continue to rise for some time 
after this peaK of industrialization, but population growth 
would finally be halted by decreased food and medical supplies. 
The time limit for this scenario was within the next 100 years.
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The -following year, 1973, the Science Policy Research Unit
<SPRU) o-f Sussex University published, "ThinKing about the 
Future”, and using their own computer they showed that quite
small and reasonable changes in the program led to very
di-f-ferent outcomes. They also criticized the spurious accuracy 
given by such programs, the simpli-fying assumptions, and the 
tendency to neglect those -factors which were di-f-ficult to 
quanti-fy ( i.e. values,& policy changes). Since that time
several other global models have been developed, e.g.
Mesarovich & Pestel(1974), Bariloche<1974), M0IRA(1975),
SARU(1976), FUGI(1977), and one by the UNC1977).
O-f all these models, only the Limits to Growth model and 
the UN model taKe environmental pollution into account, and 
then all the values are endogenously calculated, because o-f 
lacK o-f data (Meadows, Richardson, & BrucKmann, 1982). Meadows 
admits that only about 0.1% of the data required for a 
sat is-factory model is available (Freeman, 1973). This lacK o-f 
data has resulted in all pollutants being aggregated, a most 
unrealistic assumption.
The differences that have arisen between global modellers 
is not unique, similar differences are observed throughout the 
environmental literature. On the one hand the situation is 
regarded as a disturbed ecological balance requiring urgent 
action to avert impending disaster. On the other hand there is
S3
a -faith in science and technology, and a belie-f that the 
opposition's views are alarmist, underestimating the ability 
and inventiveness o-f man to resolve such problems. In the 
U.S.ft. the President's "Global 2000“ report, and the Hudson 
Institute's reply "The Resourceful Earth" (Simon & Kahn, 1S84) 
reflect this Ecocentric-Technocentric dichotomy.
For the environmentalists who accepted the predictions of 
"Limits to Growth" and similar forecasts, the problem was what 
Kind of social organization was viable in a post-industrial 
society. It was with "Blueprint for Survival" (1972) that 
reforms were rejected in favour of a more radical 
reorganization of society, similar to those proposed by 
KropotKin a century earlier (Pepper, 1984). One that was small 
(the population was to be halved), decentralised, and semi- 
autonomous. A society that accepted decreased material 
standards, but increased the quality of life. Recylcing and 
appropriate technology would be introduced (RybczynsKi, 1980). 
In the U.K., several movements started up during this period. 
Friends of the Earth was founded by David Brower in 1970, and 
the Ecology Party was formed in 1973 (The Conservation Society 
was founded in 1966). Membership of these groups initially grew 
rapidly, then levelled off so that by 1979/80 the active 
membership of Friends of the Earth was estimated to be 15,000, 
and the Ecology Party and The Conservation Society about 4,500 
each. Greenpeace, also formed at this time, rejects the concept
o-f o-f-f ic ial membership on the grounds that it diverts the 
groups energies -from more vital -functions (Lowe and Goyder,
1983). Each group has chosen a di-f-ferent method or tactic.
Friends o-f the Earth maKe use o-f experts to challenge the
technocentr ic mode o-f thinKing, argue -from in-formation rather 
than ideals, seeK prevention rather than cure, and attacK Key 
issues. Greenpeace -favour direct action with its attendant 
publicity (propaganda o-f the deed), the Ecology Party have
opted -for social change through the democratic process, and The 
Conservation Society tries to in-fluence the policies o-f the 
main political parties (Davoll, 1985).
The composition o-f those en iv ironmental groups in the U.K. 
and the U.S.A. that have chosen to act as pressure groups,
always had a predominant 1 y upper-middle class bias (Buttel & 
FI inn, 1976; Sandbach, 1980). It is not suprising there-fore 
that during the last decade their orientation has moved away 
•from radical environmentalism to more moderate reformist
policies (Sandbach, 1980), -for example, the Green Alliance
•formed by people without regard to political a-f-f il iat ions, who 
wish to ensure a political priority -for ecological issues. 
Whilst the benefits of this change have sometimes been
questioned (Lowe & Goyder, 1983), they have received 
encouragement from the EEC, and from the possibility of
participating in Public Inquiries [e.g. The Cheviot Inquiry 
(test drilling for a nuclear waste repository), & Sizewell "B"
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Inqu iry3.
By 1975 the European Commission had identified more than 
20,000 associations -for the protection of the environment <OECD 
Report, 1979). Some 39 of the European environmental groups 
decided to organise themselves so that they could bring 
pressure on the EEC, particularly on the Commission, which they 
saw as becoming increasingly involved with environmental 
affairs. The European Environmental Bureau (EEB) emerged from 
this collaboration, and began functioning in 1975.
By 1983, the Bureau represented B3 leading European NGOs.
Whilst one of the functions of the EEB is to Keep its members
informed of developments within the EEC, it plays a more 
important consultative role that brings pressure to bear on the 
Commission. As directives generally go through many drafts 
there is plenty of opportunity for the consultative process. 
Over the years the Commission has been supportive of the EEB, 
and has bacKed this up with financial aid. Following GreeK 
entry to the EEC, three groups joined the EEBs ERYEA, ElliniKi 
Etiria, and The Hellenic Society for the Protection of Nature. 
The membership of the first group is unKnown, the second
group’s membership is estimated at 3000, and the third has an
estimated membership of 1000 (EEB, 1994). Furthermore, in 1984, 
a representative from Greece joined the Executive Committee.
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Reformist policies, middle class base, and the claim to be 
above the conventional left/right divisions, puts the political 
orientation o-f all these European environmental groups/NGO's in 
some doubt (Pepper, 1984). However the "Green" parties that 
have rejected the NGO role and chosen political action do have 
a clear 1 e-ft-of-centre position. Eleven "Green” parties have 
now emerged, and three (Belgium, Sweden, and West Germany) have 
acquired elected representatives at some level. By 1984, 
coordination between them had progressed to a common manifesto 
that was agreed upon by all except the West Germans (Ecology 
Party, 1984). A conference in 1985 sponsored by the U.K. 
Ecology Party saw the emergence of "Rainbow” (Ecology Newspaper 
16, 1985), a coalition of the left-wing ecology parties having 
elected representatives (West Germany, Holland, Italy, Belgium, 
& DenmarK). Yet the most successful ecology party has been the 
"Green" party of West Germany. As a political party it came 
into being in 1977 with a union of the Ecology movement, the 
Alternative movement, and the Peace movement. The Ecology 
movement had previously opposed nuclear power and had protested 
about the noise near airports. The Alternative movement had 
supported recylcing, self-sufficient agriculture and health 
food, and the Peace movement was opposed to nuclear weapons.
What factors have meant that the ecology party was 
successful in West Germany, but not in the U.K. or Greece? In 
the Federal Republic of Germany the Social Democratic Party
(6PD) came -to power with the Liberal Alliance in 1969. There 
were expectations of reformist environmental and social 
policies, but the failure to implement these policies, under 
pressure from industry, resulted in defections from the 6PD to 
the Greens (PapadaKis, 1984). In 1978 the Green party tooK 4% 
of the vote in Hamburg and Lower Gaxony 8tate elections, this 
was followed by other successes, both in the European and local 
elections. By 1983 they had £7 seats in the Federal Parliament 
from a 5.6% vote in the polls. In the same elections the 8PD 
was defeated, and the Christian Democratic Party came to power. 
In Greece the situation is that PA80K has coopted most of the 
environmental movements objectives, and thus over the next few 
years will be judged on how well they have achieved these 
goals. Failure might create the conditions for a green party as 
in West Germany. Against this, all political parties in Greece 
have strong and active youth movements that would be more 
likely to seize on such possibilities.
Environmental Issues and Public Concern
Just as within the enviromental groups there are 
differences between membership and active participation, so 
also for the “Green1 parties there are differences between 
their electoral support and the general public(s interest and 
concern for environmental issues. In examining the latter, the 
Eurobarometer surveys of social and political attitudes are a 
valuable resource. The Commission <1985) stressed that,
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“•the degree to which policy objectives aimed at ridding 
the air o-f harmful pollutants can be achieved depends 
largely on social awareness of environmental problems,..".
Started in 1974 by the Commission, the 1976 survey (Greece was 
not included) showed that "protection of nature and control of 
pollution" ranKed third among issues of importance after 
"unemployment" and "inflation" (Eurobarometer No.5, 1976).
When the GreeK sample was questioned in 1982 
(Eurobarometer No.17, 1982) about who should have the
responsibility for controlling air pollution, the majority 
replied that this was exclusively a national matter, and less 
than 10% saw a role for the Commission in air pollution 
regulation. By 1985, however, we find 48% of GreeKs favouring 
joint EEC action for "protecting the environment and fighting 
pollution", but this is the lowest support for joint action of 
all the twelve countries, the EEC average being 77% 
(Eur-obarometre No.24, 1985). However, interpretat ion must
remain tentative; the problems for which people advocate 
collective action are maybe those rated as relatively 
unimportant, whereas a preference for national decisions may 
mean that the problem is so important that it should not be 
loosed from national control (Eurobarometer No.22, 1984).
What is beyond doubt is that concern or worry in Greece
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over air pollution is very high, as the 1984 survey revealed -
54.1% uorry a great deal 
22.4% uorry a -fair amount 
12.4% don't uorry very much 
11.1% don't uorry at all
0-f all ten member countries Greece shoued the highest 
uorry or concern, and Italy uas the next highest uith 44.3% 
(Eurobarometer No.18, 1934). This reflects a situation in
Southern Europe uhere the air pollution is described as being 
generally unsatisfactory by the 1985 OECD State of the 
Environment Report.
In an attempt to explore people's values rather than 
attitudes, respondents uere questioned about "great causes 
north fighting for". Values uere assumed to be more central and 
general than attitudes, and thus more influential in 
determining those ideas or causes in respect of uhich the 
individual might maKe sacrifices. The results, for all the EEC, 
uere that "peace" came first, and "protection of the 
environment" came next in a group of four, uith relatively 
little difference betueen them. More interestingly, support for 
both "peace" and "protection of the environment" uere largely 
unaffected by left-right political ideology. This provides some 
basis for the claim that environmental issues are above the
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■traditional left-right divisions (Eurobarometer No. 17, 1982). 
Though these questions uere of a very general nature and this 
conclusion might not hold -for more specific cases. In a 
separate study of young Europeans (aged 15-24) a broadly 
similar consensus emerged (The Young Europeans, 1982). When 
questioned about their attitudes touards the ecology movement 
GreeKs shoued a high level of approval (Table 16).
TABLE 16
ATTITUDES TOWARDS ECOLOGY MOVEMENTS 
(such as “Friends of the Earth”)
FR UK GER IT NL DK BEL LUX IRL GR
Ap p r o v e 69.9 58. 1 45. 1 86.8 84.0 40.5 67.7 66.1 52.4 73.0
Disapprove 22.4 17.2 33.2 5.4 11.4 17.4 14.0 12.0 15.8 2.8
Don ' t Knou 7.8 24.7 21.8 7.8 4.6 42.1 18.3 21.8 31.8 24. 1
Is a member 0.8 0.4 2.2 0.5 2.6 0.2 1.0 2.0 0.2 0.3
Might join 14.3 17.3 25.4 28.9 28.5 5.9 11.2 25.6 18.0 23.3
Wouldn ' t 79.6 65.5 35.7 46.6 48.9 63.6 56.8 35.3 48.0 36.9
Don ' t Knou 5.3 16.8 36.6 24.0 20.0 30.3 31.0 37. 1 33.9 39.5
When these countries are placed in order of increasing 
approval of ecology movements, Greece comes in third position 
after Italy and Netherlands.
Many public issues leap into prominence for a short 
period, only for interest to duindle as the public's attention
switches to some new topic, the original problem usually
remaining unsolved. In this respect the environmental issue has 
held its position over the last 10-15 years, as was predicted 
by Downs(197£). His reasoning was that pollution problems are 
more noticeable, less politically divisive, the "villains"
(industrialists) more easily identified, technological 
solutions proposed, and a self-maintaining environmental
bureaucracy established (Sandbach, 1980). More importantly,
Downs(1972) points to an ambiguity of environmental issues that 
permits widespread expressions of concern, though he ignores 
the role of the media, conferences, and institutions in
containing issues without seriously altering the social order
(Sandbach, 1980). This indicates the need for more research in
order to arrive at a better understanding of how people thinK 
about environmental issues.
Several reasons maKe research of these problems in the 
GreeK context of special interest. Greece holds a rather unique 
psychological position in the EEC, it is the country that seems 
most foreign to the people of all the other member states. 
While Greece itself feels closest to France and Italy, this 
feeling is not reciprocated by either country (Eurobarometer 
No.19, 1983). In addition, it has consistently through the 
period 1981-85 been the EEC country with the lowest expressed 
satisfaction with life (TABLE 17), and the lowest feelings of 
happiness (TABLE 18).
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TABLE 17
SATISFACTION WITH LIFE INDEX
(1-low sat is-f act ion , 5-high satisfaction)
4/81 4/8£ 10/8£ 4/83 10/83 4/84 10/84 4/85
DK 3.54 3.53 3.53 3.50 3.51 3.53 3.55 3.60
NL 3.35 3.37 3.37 3.£9 3.£6 3.36 3.40 3.31
LUX 3.33 3.£5 3.£5 3.31 3.£7 3.£7 3.£5 3.£9
IRL 3. 14 3.£6 3.16 3. 13 3.00 3.13 3.1£ 3.07
UK 3. i£ 3.19 3.18 3.13 3.09 3. 16 3. 15 3. 15
BEL 3. 19 3.11 3.00 3.03 £.94 £.99 £.91 3.08
GER £.34 3.05 3.04 £.93 £.93 3.05 £.96 3.06
FRA £.76 £.91 £.80 £.78 £.84 £.76 £.80 £.85
IT £. 7£ £.78 £.61 £.70 £.64 £.64 £.74 £.74
GR £.55 £.69 £.60 £.63 £.70 £.69 £.65 £.76
EEC £.33 3.01 £.94 £.93 £.91 £.94 £.94 £.98
10/85 
3.51 
3.£5 
3.31 
3.04 
3.11 
£.35 
£.91 
£.71 
£.6£ 
£.54
£.87
Sources! Eurobarometre 19(1983), & Eurobarometre £4(1986)
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TABLE 18 
HAPPINESS INDEX
(1-le ast happy, 5-most happy
10/82 4/83 10/83 10/84 10/85
NL 3.05 3.05 3.00 3.07 3.00
BEL 2.70 2.78 2.76 £.62 2.66
IRL 2.80 2.87 2.82 £.87 2.82
DK 2.63 £.74 2.84 2.84 2.90
UK 2.68 2.78 2.70 2.68 2.74
LUX 2.65 2.67 £.71 £.65 2.81
GER 2.50 2.48 £.42 £.46 £.48
FRA 2.40 2.45 £.34 £.37 2.39
IT 2.0S 2.15 2.08 2.23 2.22
GR 1.90 1.93 2.06 2.09 1.90
EEC 2.45 2.50 £.43 2.48 £.49
Sources Eurobarometre 19<1983), & Eurobarometre £4<1986)
Feelings of satisfaction/dissatisfaction uith 1 i-fe and 
■feelings o-f happiness/unhappiness are social climate 
indicators, and reflect short-, medium-, and long-term personal 
feeling or morale. They are the product of the interaction 
betueen cultural, family, and personal influences. Furthermore, 
every culture can be characterised by an average level of 
satisfaction and happiness, uhich is determined by a cultural
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norm, i.e. "the -tendency o-f individuals who share certain values 
to describe themselves as satisfied or happy. Around this 
average, individuals will show fluctuations, these variations 
would be influenced by changes in financial status
(Eurobarometre £2, 1984). Over the period 1981-85, Greece shows 
no change in the expressed satisfaction with life (their values 
of 2.55 and £.54 being just above the midpoint of 2.50). With 
the enlargement of the EEC to twelve, Portugal can be expected 
to taKe over from Greece as the least satisfied nation.
An analysis of the Satisfaction and Happiness Indices 
shows differences in their determining factors. Satisfaction is 
a more stable index, and depends on political ideology, 
nationality, and family income. Happiness, a less stable index, 
depends on culture (nationality), and family situation
(married, single, children etc.), but the influence of
political leanings and family finances cannot be excluded 
(Eurobarometre 18, 1984). Feelings of happiness are the result
of a positive assessment and comparison, both of one's present 
situation uith one's past situation, and one's own position 
with that of others.
Although during 1981-1984 optimism was always predominent 
(and consistently higher than any other country). Greece, in 
fact, is the only country to have such a continuous record. It 
might be argued that an explanation for this state of affairs
100
lies in the belief that when things are bad they can only get 
better. However the fact that in 1930 pessimism was dominant 
(Eurobarometer No.24, 1986) suggests at least some political
influence, as there was a change of government in 1981 (Table 
19).
TABLE 19
INDEX OF OPTIMISM/PESSIMISM (midpo int 2.0)
BEL FRA IRL LUX NL UK DK 6ER IT 6RE
Oct 80 1.49 1.73 1.81 1.67 1.63 1.81 1.71 1.68 1.82 1.99
Oct 81 1.39 2.00 1.73 1.60 1.73 1.85 - 1.84 1.76 2.75
Oct 82 1.43 1.76 1.67 1.51 1.65 2.14 1.65 1.90 1.70 2.43
Oct 83 1.53 1.70 1.62 1.88 1.71 1.99 2.09 2.03 1.91 2.24
Oct 84 1.60 1.71 1.79 2.03 1.98 1.96 2.13 2.14 2. 14 2.37
Source: Eurobarometre 22(1934)
A major concern of investigators is the extent to which 
such social survey information genuinely reflects more 
centrally held cognitions. Sandbach(1380) comments,
"At best, public opinion survey data reveal only very 
general attitudes based on hypothetical questions with no 
direct political, social, or economic consequences, and 
more often than not these attitudes are based upon very 
sKetchy exposure to the issues raised by the problems in 
quest ion.1
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A second major concern o-f psychologists has been the 
relationship between words and deeds. That is between the 
verbal expression o-f an attitude and actual behaviour. Models 
evolved by social psychologists have increased in complexity 
over the years to involve personality and situational -factors, 
perceived culpability, Knowledge o-f consequences, and social 
obligation. These resulting multiple cognitions and competing 
motives call -for -further investigation. Particularly when there 
is a conflict between personal interest and social interest, as 
is plainly the case with environmental issues. With these ideas 
in mind it becomes necessary to move the discussion towards a 
closer examination of personal cognitions as related to 
environmental concern.
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CHAPTER 3 
PERSONAL ENVIRONMENTAL CONCERN 
Perception of risK
Environmental problems such as air pollution, noise, and 
water pollution, all pose a threat to the individual; they are 
environmental stressors. Much empirical research has centered 
upon their effects on health physiology, performance, affect, 
and social behaviour. In order to understand how people 
conceptualize such risKs it is helpful to examine how risK 
perception researchers have formulated the problem, and the 
results of their analyses.
RisK research has not limited itself to personal physical 
risK, it covers a wide range including financial risK and the 
risKs involved in public policy decisions. However, even a 
cursory examination reveals a major dichotomy within the area. 
On the one hand there are those that see such research as the 
quest for objective facts together with their quantification to 
allow the extrapolation of future probabilities for use by 
decision maKers. Others see the whole enterprise as an 
investigation of the subjective world of the individual, in
which there is no objective truth to be found, only a
consensual model of our physical and social worlds (Otway and 
Thomas, 1332). RucKelhaus, the first head of the U.S.
Environmental Protection Agency clearly states the dilemma, 
"RisK assessment is not a pure science, but public
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concerns should not invade it if the risK management 
agency is to maintain public trust and credibility".
This objective/subjective dimension is a major division that 
runs throughout psychology (Watson, 1967). The technological
fixers claim to be able to measure uncertainty by the use of
fault trees and other similar techniques; the subjectivists
argue that risK research is a political tool, in the non­
derogatory sense, and acKnou1edgement of such would greatly 
advance progress in the area (Otway & Thomas, 1962).
Lee(1383) has suggested a reconciliation. He argues that 
both sides (statistical assessment and perceived risK) have got 
it wrong, and what is needed is improved understanding of the 
one, and improved measurement of the other. Policy decisions 
should not be made by solely using one or the other approach, 
rather a consensus should be aimed for, in which government 
ultimately maKes a political decision based on a fair appraisal 
of both sides.
The tradition out of which the objective side arose was 
the safety factor engineering studies of technology-based 
hazards 1iKe nuclear power. As it became acKnowledged that it 
was impossible to have absolute safety, and that there was 
always the possibility, however remote, that something might go 
wrong, the tasK became one of estimating the probability of
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different system failures. RisK came to be defined as the 
compound of the liKlihood of an event occurring together uith 
the consequences if it should occur (usually sirnplistical ly 
expressed as mortality). Being real world problems which 
involved policy decisions cost eventually would have to be 
taKen into account. There were inevitably different options to 
be considered, and it had to be decided what was an acceptable 
risK, that is the level of risK which the public as a whole 
were willing to accept. Fischoff et al. (1978) explain,
"The acceptable level is the level which is 'good enough', 
where 'good enough' means you thinK the advantages of 
increased safety are not worth the costs of reducing risK 
by restricting or otherwise altering the activity."
Criteria for maKing the decision had to be evolved. In 
many cases this meant putting a price on a life, and the 
disparity between various sectors gives clear evidence of the 
influence of public concern on the decision maKing process. 
Safety expenditure in the pharmaceutical industry is nearly 
2,500 times that spent on safety in agriculture (Lee, 1984). 
The move from- objectivism to subjectivism had began even if not 
realised at the time.
Technical risK analysts began to use two terms- revealed 
preference and expressed preference. Starr considered
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acceptable risK levels would be "revealed", that is open to 
observation, because he -felt that societies had self-correcting 
mechanisms that permitted the evolution o-f an acceptable 
balance between the costs and benefits of different activities. 
The costs were again usually based on mortality statistics, 
ignoring morbidity, fates worse than death, and affronts to
moral values. Starr went further and proposed a number of laws
of acceptable risK, i.e the acceptability of risK is positively 
related to its benefit, a higher degree of risK is acceptable 
for voluntary risKs, and the level of risK tolerated for 
voluntary activities is similar to that tolerated in the case 
of disease and is a thousand times less stringent than the 
standards of tolerance for involuntary exposure.
In its striving for objectivity and detachment this worK 
has ignored individual differences, and yet people do vary
widely in the risKs that they are prepared to accept, both
between societies and within societies, depending on the 
social, political and economic situation. Expressed preference 
or perceived risK entails the examination of the subjective 
response, either through interviews or questionnaires. In this 
way public attitudes to risK may be collected and compared uith 
the results derived from the revealed preference method. It 
immediately becomes apparent that there is a large conceptual 
gap betwen the public's perceptions and the objective risK 
data. Several possible reasons for this disparity have been
suggested. It may be that the public are unable properly to use 
the in-formation available, or that they recipe biased
in-formation through the media, either view leads to the idea 
that the public's opinion is somehow 'erronous1 , 
'unreal is itic' , ' irrational 1, or 'ignorant' (Lee, 1984). The
Slovic group drawing on the worK o-f TversKy and Kahneman
explain the disparity by the public's use o-f heuristics, such
as ' representativeness' in which tt^much reliance is placed on 
a deceptive similarity between uncertain events and other past 
events, and 'out o-f sight, out o-f mind' in which to much 
reliance is placed on data that is available and unavailable 
in-formation is neglected. Another view proposed by Lee is that 
the public are including di-f-ferent variables in their
assessments and di-f-ferent evaluations o-f the consequences. 
These might be -fami 1 iar ity/un-f ami 1 iar ity , catastrophic 
potential, voluntary/invol untary, immediacy/1ong-term, and 
threat to sel-f/soc iety. It is, he claims, the -failure o-f risK 
assessors to taKe these into account that could very well
explain the observed d i-f-ferences .
Starr's idea^people associate greater risK with decreased 
bene-fit and increased bene-fit with less risK and that they
weigh up the costs and bene-fits to arrive at an acceptable 
level o-f risK has met with problems o-f replication <Otway & 
Pahner, 197G). Harding and Eiser(1984) in their examination o-f 
health related activities showed that tor drug taKing and
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exercise the relationship held true, but -for surgery a positive 
relationship was noted with greater risK correlated with 
greater bene-fit. Green <1973) has suggested that values rather 
than utilities play much more significant role in risK
evaluation <Lee, 1983), he particularly emphasises that 
personal safety is evaluated differently from societal threat. 
Results 1iKe these are difficult to reconcile with the idea
that a general set of principles can account for different
peoples' perceptions of widely differing risKs.
ft number of different psychometric methods have been used 
in the study of comparative risK perception. These include
subjects being asKed to maKe a simple ranK ordering, to scale 
different risKs for magnitiude using an ‘anchoring stimulus', 
and rating risKs on a list of characteristics which data are 
then factor analysed. The former methods compare risKs along a 
single dimension and whilst able to examine differences between 
groups ends up by comparing an extreemly heterogenous set of 
activities and technologies. For example, dying of cancer from 
a nuclear accident is compared to falling off a ladder. This is 
certainly not comparing 'liKe with 1 iKe ', and presents subjects 
in such exeriments with a very difficult tasK, one in which 
instructions most obviously play a crucial role. Slovic and his 
associates in other experiments have used the psychometric 
approach to estimate the perceived frequency of deaths from 
various risKs, and the same criticisms would apply.
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The alternative approach which views risK as a 
multidimensional concept has proposed many di-f-ferent 
dimensional labels. Golant and Burton (Kates, 1376) -factor 
analysing semantic d i-f-ferent ial ratings discriminated between 
natural and man-made hazards, and as can be seen air pollution 
was clearly separated in a quasi-natural group (Figure 3).
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Unfair
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Intensive/pervasive is another- dimension that has been 
considered, with air pollution categorised as a pervasive 
hazard, widespread in extent, di-f-fuse in impact, and long-term 
in its duration (Kates, 1976). 61ovic et al.(1380) also using 
■factor analytic techniques reduced 18 bipolar character ist ics 
to three independent dimensions,
a) -familA^r/ un-familiar
b) dreaded/ not dreaded
c) threat to sel-f/ threat to society
Whilst the -famil^r dimension is relevant to air pollution that 
hangs over a city -for so many days o-f the year, it is the last 
dimension which is particularly interesting when examining air 
pollution, because air pollution, 1iKe acid rain, lead, and the 
build up o-f carbon dioxide in the atmosphere is much more 
equitably distributed than many risKs o-f the past which -fell 
disproportionately on the poor and powerless. As a consequence 
it is both a threat to society and a personal threat. 
Furthermore, Fischho-f-f whilst acKnowledg ing the appropriateness 
o-f these techniques -for analysing societal relationships, 
questions i-f they are appropriate -for understand ing how 
individuals maKe decisions about personal risKs (Harding and 
Eiser, 1984). In other words, do these structural relationships 
generated by perceived risK research have any relevance to 
actual individual decision maKing? How is acceptability 
determined -from these dimensions (-familiarity, potential -for 
catastrophe, voluntary, etc.)? For instance, are individuals
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supposed to assess the degree o-f voluntariness or -familiarity
in a given activity be-fore deciding the level o-f tolerable risK 
involved and whether the activity is too risKy -for them to 
part ic ipate?
Doubts about the value o-f these psychometric studies o-f
risK perception have also been raised by Otway and Thomas
(1982) and Lee (1983), on grounds that,
1) Only small samples are used that are rarely
representative
2) The large ranges o-f error maKe the use o-f the geometric
means dubious
3) Researchers may become to wedded to their hypotheses
and too de-fensive in the -face o-f methodological 
crit ic isms
4) Wording o-f the questions is too critical
5) The studies ignore d i-f -f erences that might exist between
speci-fic groups within the public. That is there may 
be population defined decision rules -for di-f-ferent 
act iv it ies.
The psychometric studies are thus seen as divorcing the risK 
■from its context and the solution propped is to examine risK 
using a more active, cognitive approach, in which a single 
identifiable risK is intensively studied in association with 
its relevant cognitive schemata.
It has become apparent that there is a need to integrate 
risK research with attitudes, and people’s coping strategies. 
It is Known that di-f-ferent people use di-f-ferent coping 
strategies when under threat, the question is -from where do 
these strategies originate? Douglas and WildavsKy (1982) have 
made the claim that risK and culture intertwine so that risK 
can only be fully understood within the culture (a meaningful 
context), and it seems liKely that their coping strategies also 
originate from their role in society. Douglas and LlildavsKy 
(1982) strongly argue that the concern over pollution has not 
emerged at random, but is driven by cultural imperatives.
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The Effects of Air Pollutants on Human Health
“...her inhabitants breathe nothing but an impure and
thicK mist, accompanied with a fuliginous and filthy 
vapour, which renders them obnoxious to a thousand 
inconveniences, corrupting the lungs, and disordering the 
entire habit of their bodies; so that catharrs
phthissicKs coughs and consumptions, rage more in this 
one city, than in the whole Earth besides".
John Evelyn on London<1681).
Exposure to air pollutants can occur directly through the 
lungs, or indirectly through ingestion of contaminated food and 
water. In addition to exposure effects, air pollution can alter 
the physical properties of the atmosphere, especially its
capacity to screen ultra-violet radiation. Most research has 
been directed towards understanding the relationship between 
direct exposure to different levels of air pollutants and human 
health.
Any study of the health effects of air pollution 
necessitates the examination of both mortality and morbidity. 
Many studies have examined mortality rates. They have the 
advantage of being easily carried out, the drawbacK is that 
they give a relatively crude measure for suspected air 
po11ution-re 1ated diseases. These diseases have a long natural 
history, and thus mortality research is less indicative of
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causal factors (WHO, 1383). In any case, it is doubtful if the 
"disease" concept of the medical model has any relevence when 
we are considering environmental toxins 1iKe air pollutants, 
which produce an exacerbation of preexisting diseases (Stern et 
al. , 1384) and an insidious degradation of function over time 
(Fein et al., 1983). A better approach is to examine morbidity 
data, that includes both physical and psychological effects, 
best thought of as effects along a single dimension with the 
subtle behavioural or psychological alterations indicative of 
low level toxicity (Weiss, 1979; Fein et al., 1983). This
strategy also allows for the early detection of adverse effects 
before they progress to become irreversible.
As our understanding increases beyond a simple cause- 
effect relationship, quantification in the form of a 
dose/response relationship becomes a possibility. This would 
allow policy maKers to predict changes in mortality and 
morbidity associated with some specific change in air quality. 
Whilst this may be the goal, caution is needed, for as 
Lawther(1972) points out,
"The nature and effects of polluted air are complex, and 
one is not suprised, therefore, that errors of fact and 
interpretation of facts are commonly found in current 
accounts. "
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Studies fall into three major categories; large scale 
epidemiological investigations (including prevalence,
retrospective, and prospective studies), clinical and 
experimental studies on humans, and controlled laboratory 
studies on animals.
1. Large Scale Studies.
The validity of the large scale epidemiological study has 
been questioned on a number of counts.
A) Early studies crudely estimated air pollution exposure 
by using the amount of coal consumed in the area. This was 
replaced by ambient monitoring, but commonly only one site was 
used in each area, e.g. Buechley analysed the daily mortality 
rates for New YorK(populat ion 14 million) with a single station 
in Manhatten (Landsberg, 1979). It seems unliKely that such 
methods give an accurate measure of exposure for individuals 
living in the area. Furthermore, simply expanding the number of 
monitoring stations may not be the optimal solution. Ambient 
monitoring has several objectives, including research and law- 
enforcement regulation, which are in no way oriented to 
measuring exposure effects. Policy assessment regulatory 
monitoring is required, because with this method the 
effectiveness of the'policy and its aims are examined (Harvey, 
1981). In the almost universal absence of such monitoring, 
Lawther(1972) attempted to solve the problem by using a daily 
diary method, in which patients recorded each day how they
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-f e 1 *t, When he compared their subjective reports uith objective 
measures o-f smoKe and he -found that those patients uith
emphysema and chronic bronchitis reported uorsening symptoms
(Landsberg, 1979). The obvious ueaKness o-f this method is the 
absence o-f any objective measure o-f the variations in the
patient's medical condition, and the possibility o-f reporting 
bias, as the patients could not have been ignorant o-f the 
study's aim. Also individuals uith lung diseases are more
sensitive to air pollution than those uith healthy lungs uho 
have adapted. It must be concluded that the most accurate 
measurement o-f an individual's exposure is made uith a sampling 
device close to the nose and mouth that is carried uith the
person, similar to that routinely used to assess exposure to 
radiation. Such a device uould allou meaningful dose-response 
relationships -for each pollutant under suspicion (International 
Electricity Research Exchange, 1981).
In a Wisconsin study, 356 residents carried uith them such 
small air-sampling devices -for a ueeK in 1981 and again in 1982 
(IES, 1984). This gave a more accurate picture o-f individual 
exposure because indoor exposure is measured, and this accounts 
•for 80% to 90% o-f our time (International Electricity Research 
Exchange, 1981J Wadden & Sche-f-f, 1983). This aspect is 
particularly important, as the population most at risK (the 
elderly and ill) spend more time indoors, uhere cigarette
uhen smoKe levels exceeded 250 and 30 300
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smoKe, heating, and cooKing facilities play a significant role.
However in Athens the latter (heating and cooKing 
facilities) play only a minor role, because little use is made 
of coal fires for heating and electricity is the primary energy 
source for cooKing. Whittemore(1381) maKes a similar 
recommendation for short-term morbidity studies, namely 
parceling subject's time into bins and monitoring the bins, 
e.g. time spent exercising, time at worK, time in a car during 
rush hour.
B> It is clear that current exposure is not a valid 
measure of long-term exposure history. Not only are there long­
term changes in the pollutants, there is always (to a greater 
or lesser extent) migration into and out of an area.
C) In cross-sectional studies where a comparison is made 
between communities in polluted and non-polluted areas, 
criticism has focused on the adequacy of control for such 
factors as sex, age, ethnic group, socioeconomic status(SES), 
smoKing, diet, seasonal changes in climate, number of doctors 
in the area, and exposure to other health hazards (e.g. 
contamination of drinKing water, occupational exposure). For 
instance, it has been found both in the U.S. and the U.K. that 
the lower SES smoKe more, and live in more highly polluted 
areas (Lave and SesKin, 1970; Crofton, 1974). SmoKing in a
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polluted atmosphere carries an extra risK because the smoKer 
not only inhales polluted air but also raises its temperature 
reulting in vaporization of the pollutants and possible 
chemical reactions with both the paper and tobacco. In 
addition, with children's studies, care has not always been 
taKen to control for parental smoKing (Whittemore, 1981). With 
regard to SES the general findings are that high SES groups 
because they live in less polluted areas are less concerned 
about air pollution, but those most concerned and most aware of 
air pollution are those of high SES who live in highly polluted 
areas. BarKer(1376) suggests that the lower SES are primarily 
concerned with more immediate problems, and this combines with 
feeling of learned helplessness(Bel 1 et al., 1976).
D) There is always doubt whether all the possible sources 
have been considered. Were pollen counts taKen? Was the 
radioactivity in the air measured? Was account taKen of the 
medication people were taKing?
E) As medical technology progresses, we are able to detect 
more and more subtle physiologiai and psychological deviations, 
and these raise questions about what can be considered 
abnormal. At the same time, the sensitivity and reliability of 
the monitoring instruments is improving. Paradoxical1y this 
increased accuracy rnaKes comparability of results a problem. In 
Los Angeles questions about the accuracy (underestimation) of
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one method -for measuring oxidants has cast doubt on earlier 
studies (Ferris, 1978). There is also a plethora o-f di-f-ferent 
procedures, and international bodies (EEC, UN, & OECD)
continually stress the urgent need for calibration and 
standardization (Whittemore, 1981).
F) Finally there are the problems concerning 
generalizabi1ity of the findings. There is geographic and 
temporal variability in the studies. The particle sizes vary 
from one place to another, and there are changes in diagnostic 
patterns both over time and between areas (Crofton, 1974).
2. Clinical and Experimental Studies on Humans
Clinical studies are usually limited to acute effects on 
adults at high exposure levels. Human experimental studies 
raise ethical problems, and can only study acute short-term 
effects in the healthy. Whilst this is useful for establishing 
parameters for occupational exposure (safety data and hazard 
evaluation), the results are probably not relevent to the "at 
risK" population.
3, Controlled Laboratory Studies on Animals
These studies on animals investigate toxicological 
dose/response functions and have the advantage of telling us 
about causal relations and possible physiological mechanisms. 
However, there always remains the problem of extrapolation, and
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deciding which animal species is the most appropriate (Trieff, 
1980).
8ULPHUR COMPOUNDS AND SUSPENDED PARTICLES
"As soon as I had gotten out of the heavy air of Rome, and 
■from the stinK o-f the srnoKy chimneys thereof, which being 
stirred, pour -forth whatever pestilent vapor and soot they 
have enclosed in them, I -felt an alteration o-f my 
d ispos it ion ".
Seneca, SI A.D.
Acute effects
Episodes in Meuse Valley, Belgium, 1930, and Donora, 
Pennsylvania, 1949, both implicated 90^ or sulphuric acid mist 
produced by the oxidation of SO^ , but as in neither case were 
concurrent environmental measurements taKen, the possible 
contributions of other pollutants cannot be excluded (Goldsmith 
and Friberg, 1977). Donora was an industrial area in which 600+ 
of the 14,000 population became ill (Whittemore, 1981). The 
peaK of the incident came on the second day with symptoms such 
as coughs, irritation of the eyes, nose, and throat. On the 
third day 20 deaths occurred <TurK, TurK, & Wittes, 1972; 
Goldsmith and Friberg, 1977), Despite the serious nature of the 
episode at no time did the factories close down. The episode 
illustrates two aspects of such studies; excess deaths, and 
increased morbidity. In addition, follow up studies 4 and 9
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years later showed a higher than average mortality rate 
(Whittemore, 1381), and a higher morbidity -for those with no
previous history o-f heart disease (McDermott, 1361). In London,
3 3
in 1352, high levels o-f ( 3.75 mg/m ) and smoKe( 4.46 mg/m
) were recorded -for 5 days. Furthermore, these high levels must
have been underestimates since the -filters were saturated
(Landsberg, 1373). The pollutants were held responsible, albeit
in an obscure way, -for the adverse health e-f-fects. These
a-f-flicted particularly the elderly with cardiac and respiratory
diseases and were claimed to have resulted in 4000 excess
deaths (Figure 4 ). Similar conclusions were drawn in the New
YorK and London incidents o-f 1353 and 1362 respect ively.
Subsequently, Lawther(1372), using the daily diary method in a
comparison o-f the London pollution o-f 1355/56 with 1363/70
reported a positive relationship only in the earlier study
between illness and smoKe/SO^ . As srnoKe levels only had been
reduced during this period, the implication was drawn that
smoKe had been responsible for the earlier illnesses (Figure
5).
Low level exposure
Sulphur Dioxide is a non-visible gas with a choKing taste. 
The absolute odour threshold is 0.3 ppm (Greenwood & Edwards, 
1373), but it would be wrong to assume that effects don't occur 
at levels below the odour threshold, as changes in dar-K 
adaptation at subthreshold levels have been observed with
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(WHO, 1982). At higher concentrations (G-12 ppm), it is an 
irritant to the eyes and mucous membranes (Severs, 1980) 
resulting in broncho-constriction and coughing (NSCA, 1985).
Whilst in the earlier acute incidents it was the elderly and
sicK who suffered, the question is raised whether 90^ causes
disease if exposure is at low levels for long periods or
whether it merely aggravates already present diseases, such as 
bronch it is.
Several problems maKe the resolution of this question
particularly difficult. People are exposed to so many stresses
during their life that to single out air pollution is
difficult. Also chronic bronchitis (chronic cough and loss of 
breathing function leading to possible heart failure) and
emphysema (where the tiny air sacs in the lungs coalesce, so 
reducing the lungs' efficiency and putting an extra load on the 
heart) have been considered rather dull diseases by the medical 
profession and have been correspondingly neglected with little 
research (McDermott, 1981). Fletcher et al.(1976) have 
suggested that the term "bronchitis" actually includes two
quite distinguishable disorders* an obstructive disorder 
(characterised by loss of pulmonary function), and a hyper­
secretory disorder (characterised by a chronic cough and 
unusually high phlegm production). The mechanism by which SO^
and sulphates might be implicated in lung damage is
incompletely understood (present Knowledge is summarised in
Figure 6). It is thought the movement o-f the cilia is affected 
by and its derivatives. The slowing down or even stopping
of the cilia inhibits man's ability to eliminate particles 
resulting in the airways becoming constricted with particles, 
thicKening of the mucous, paralysis of the bacteria-destroying 
cells in the repsiratory system, swelling and growth of the 
lining, and diminished resistance to disease (Raiswell et al . , 
1980; Gibbons & Chandler, 1981). The heart is consequently 
strained and enlarged. All this maKes analysis and 
interpretation of morbidity statistics very difficult. It is 
further complicated by seasonal temperature fluctuations, day 
of the weeK biases in hospital admissions, and concurrent 
infectious diseases in the community, such as influenza 
(Goldsmith & Friberg, 1977). Despite all these difficulties the 
consistency of findings does support the idea of a causation, 
although the confounding prevents a quantitative interpretation 
(h!h ittemore , 1981). Significantly, Buechley<1973) found a
linear relationship between mortality and SG^ over the range 
studied, with no suggestion of a threshold or safe level 
(Landsberg, 1979).
In the U.S.A. two major research programs have attempted 
to understand the longterm effects of low-level exposures; the 
EPA investigation called CHESS(Community Health and
Environmental Surveillance System), and the research of Lave 
and SesKin.
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Hie CHESS Program was harshly criticised both by 
scientists and politicians, and subjected to a Congressional 
investigative report in 1976. The problem was that the Clean 
Air Act had already been written, and had incorporated into it 
the concept o-f safe thresholds for air pollutants. CHESS was 
designed to find them, whether nature put them there or not. 
The investigative report concluded that, CHESS was useless for 
determining what precise levels of specific pollutants 
represent a health hazard, without any recognition of the 
political forces that had shaped the scientific investigation 
in the first place (Landsberg, 1979).
The research effort of Lave and SesKin 
(1970,1973,1977,1980) was primarily aimed at providing a cost - 
benefit analysis of air pollution effects and control. In order 
to do this the relationship between air pollutants and 
mortality had to be studied. Using cross-sectional analysis 
they reported their results as elasticities, an elasticity 
measurement gives the % change in mortal ity associated with a 
i% change in a pollution variable. With I960 data, they 
reported for TSP and Sulphate particles a total elasticity of 
0.09% (i.e. a 1% reduction in pollution would give a 0.09% 
reduction in total mortality, or a reduction of 7% in the total 
US mortality rate, if SO^ was reduced by 88% and TSP by 58% 
(Landsberg, 1979). However, a 3% reduction in smoKing would 
reduce mortality as much as the total elimination of air
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pollution according to a 1967 National Science Foundation study 
(Landsberg, 1979).
yiren(1978) has been most critical o-f Lave and SesKin 
studies suggesting that their correlation may in -fact be 
spurious. His reasoning is based on their lacK o-f control for 
smoKing, which shows a geographical pattern that correlates 
highly with certain pollution variables. Whittemore (1981) 
suggests that smoKers present such a complex problem when 
studying air pollution effects that only life long non-smoKers 
should be considered, but even this drastic solution leaves the 
residual problem of people passively exposed to cigarette 
smoKe.
CrocKer et al.(1979) reported a significant negative 
association between air pollution and doctors and went on to 
suggest that doctors may chose not to live in polluted areas, 
and if doctors do reduce mortality rates then pollution would 
be associated with higher mortality rates not because of a 
direct effect but because of the reduced doctor/patient ratio. 
Certainly this is unliKely to be the case in Athens were the 
largest numbers of doctors are concentrated.
Lave and SesKin(1977) have subsequently incorporated a 
time series analysis to control for difference in smoKing and 
diet, but their model assumes that smoKing and diet are
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constant over time. This analysis was -for the period 1962-69.
Whittemore(1981) and Freeman (1989 > maKe the -following 
criticisms- i-f mortal ity is a-f-fected by longterm exposure,
improvements in air quality would affect mortality only with a 
time lag, but very little is Known o-f the lag structure. The 
one year intervals used by Lave and SesKin would seem to
understate the impact. Secondly, it ignores the possibility 
that 1 i-fe styles such as smoKing, diet, and exercise are 
changing over time, and we have every reason to thinK that
there have been several trends, some toward more healthy 1 i-fe
styles, others 1 iKe diet and -food additives possibly in the 
opposite direction.
Landsberg<1979) concludes that,
"it is not possible to place much scienti-fic confidence in 
the quanitative relationships developed by Lave and 
SesKin-or any one else -for that matter".
The effects of particles are again primarily seen in the 
ill, old, or enfeebled (Goldsmith & Friberg, 1977). The size of 
the particle is an important determinant of the health effect. 
Large particles cannot penetrate the lung, but the smaller ones 
can reach deep into the lungs. Each particle has an enormous 
surface area per unit mass, and gases can be absorbed on these
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surfaces and carried deep into the lung. The effect of the
gases thus transported may he quite different than if the
particles are absorbed higher in the respiratory tract 
(Lawther, 1972).
Finally, several authors have suggested that
sulphates (very fine particles, mainly sodium sulphatesC23%3,
but also calcium, manganese, iron, ammonium) may be a more
serious health hazard than SO^(Boughey, 1975; Landsberg, 1979;
Odell, I960). Thus, trying to reduce SQ^may be a completely
inappropriate strategy for health protection. In fact, the
relationship between 90^ and sulphates is unclear, but
sulphates may have a photochemical origin.
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NITROGEN OXIDES (NO^)
Nitric Oxide(NO) is odourless, non-visible, and relatively 
harmless (NSCA, 1SS5). In air it reacts qu icKly to -form 
nitrogen dioxide(NQ^) which is pungent, brown in colour, and 
harmful to health. The nitrogen oxides are also involved in the 
generation of photochemical oxidants.
An examination of the effects of NO. on the health of
Z
normal people reveals the followings 
0.5 ppm odour threshold
10 ppm irritation of nose and eyes
25 ppm breathing difficulties
50/100 ppm lung damage 
500 ppm fatal short term exposure
(Ferris, 1978; European Parliament worKing document 2-853/84)
NO damage the lungs fay attacKing the membrane and cilia, 
and can impair the oxygen carrying capacity of the blood 
(Gibbons and Chandler, 1981). It is also suspected that NO
A
reduce the bodies resistance to disease and infection (OECD,
1985). The WHO recommended a maximum permissible concentration
as 300-500 jug/m , not to be exceeded more than once a month
(WHO, 1977). People with asthma and bronchitis are thought to
3
be at risK from lower 1 eve 1 s (200 a g/m ).
With these factors in mind, and the results of animal
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3
studies, the EEC set limit values o-f £00yug/m for the year,
with a safety factor of 5. However, in the animal studies that
were considered, the exposure was only to anc* no*
normal mixture of pollutants to be found in air. This EEC
3
standard should be compared to the US standard of I00yM9/m .
Lave and SesKin(1977) concluded in their cross sectional 
analysis that there was some indication of an association 
between levels of nitrogen dioxide and the variation in total 
mortality rates, but not for infant mortality. However, in 
their subsequent cross-sectional time series analysis they 
failed to find any association between nitrates or nitrogen 
dioxide and mortality rates. CrocKer et al.<1379) found 
evidence for an association between illness and nitrogen 
dioxide in their longitudunal study, but Whittemore(1381) in 
her review concluded that no epidemiological studies showed a 
relationship between excess mortal ity and ambient NQ^ after- 
adjusting for temperature.
HYDROCARBONS
Hydrocarbons, such as benzene, toluene, xylene, napthalene, 
n-hexane, and n-heptane, are a normal constituant of petrol, 
and up to 32 different hydrocarbons have been identified in car 
emissions (Boughey, 1375). They participate in the formation of 
photochemical oxidants by reacting with NO and oxygen in the 
presence of sunlight. Hydrocarbons can be generally divided
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into aromatic and aliphatic compounds, more specifically they 
can be classified as paraffins, olefins, acetylenes, benzenes, 
napthalenes, and anthracines (Greenwood and Edwards, 1373).
Hydrocarbons irritate the mucous membranes of the eyes, 
nose, and respiratory tract; the nature and severity of the 
symptoms are dependent upon the duration and level of exposure 
(Severs, 1980) and some (especially benzopyrene) are implicated 
in the causation of cancer (Boughey, 1975; Gibbons and 
Chandler, 1381). Benzopyrene is a mutagenic and carcinogenic 
component of tobacco smoKe (Ashton and Stepney, 1982; Shephard, 
1382) and is also found at high concentrations in urban 
atmospheres ranging from 410 ySAg/gm of suspended particulate 
matter in Richmond, Virginia to 110 ^ig/gm in Cleveland, Ohio 
(Boughey, 1375). For this reason, breathing the air of a 
heavily polluted American city has been 1iKened to smoKing a 
full pacK of cigarettes a day (Boughey, 1375).
OZONE
Ozone is a normal constituent of the atmosphere, and 
performs a protective function by absorbing ultraviolet 
radiation. A function that is currently threatened by 
chiorof1uorocarbon emissions from aerosol cans and 
refrigeration equipment, Nitrous Oxide from the denitrification 
of both organic and inorganic fertilizers, and possibly high 
altitude flights. Ozone may be artificially produced indoors by
130
ozone generators, the low concentrations released cause no 
irritation to man, and give no protection against bacterial 
infection either (TurK, TurK, & Wittes, 1372). Ozone is also
the main oxidant in photochemical smog.
During 1334 the annual hourly average for ozone in Athens 
3
was 25yi*g/m . This is low when compared to Los Angeles where
3
levels of 117 ^ g / m  were recorded for 1373 (Madden & Scheff, 
1333). Ozone is typically reported as causing irritation of the 
mucous mebranes of the nose, throat, and eyes, but experiments 
with ozone at Los Angeles levels have been unable to reproduce 
eye irritations. It is concluded by Goldsmith and Friberg(1377) 
that ozone is not the eye irritating ingredient of 
photochemical pollution, but there are many other substances 
that are possible candidates, e.g. PAN's, Formaldhyde. The 
latter, a Known product of photochemical smog, causes burning 
of the eyes, lacrimation, and general irritation at low 
concentrations(10-20 ppm), and at higher concentrations<50-100 
ppm) lung damage and death (Madden & Scheff, 1333).
Freeman(1382) concludes,
"negative or inconclusive results have generally 
characterized efforts to find an association between 
photochemical oxidants and human health effects."
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The biggest problem with the study o-f oxidants is that 
they simultaneously occur with high temperatures, which can 
also cause disease and increased mortality (Goldsmith and 
Friberg, 1377; Wh ittemore, 1331). When adjustment is made -for 
the effects of temperature no relationship is found between 
excess mortality and oxidants (Whittemore, 1381).
CARBON MONOXIDE
A non visible, odourless, tasteless, non-irritating, and 
asphyxiant gas. The product of incomplete combustion of carbon - 
containing fuels, bacKground levels are estimated to be 0.01-
3
0.30 mg/m (WHO Environmental Health criteria, 1373).There are 
however no natural mechanisms for the destruction or removal of 
CO from the atmosphere. The expected blood concentrations from 
such bacKground values would be 0.5X-0.SZ CGHb (Goldsmith and 
Friberg, 1377). A most significant urban source for humans is 
the exhaust of petrol powered cars. Traffic density, distance 
from street, weather, and building configurations (especially 
garages,tunnels, narrow streets, and loading bays) can all 
affect ambient concentrations of CO to which the person is 
exposed. Data from Japan and the USA indicate indicate that in 
cities with rush-hour travel peaKs there are well-marKed 
diurnal patterns coinciding with these times. Other cities such 
as New YorK where the traffic flow is high for longer periods
i3a
no such pattern is -found (WHO, 1373). It can be assumed that 
Athens would to 1 low a similar pattern to that o-f New YorK. The 
annual average hourly concentration -for Pat is ion Street
3
(Athens; city center commercial) was 8.3 mg/m -for 1384 with a
3
range 1.7 - 13.3 mg/m . It should be noted that the normal
international practice is to report 3-hour averages, because
this approximates to the human body's intergrating response to
CO levels (WHO, 1373). The 8-hour averages for heavy traffic
3
locations in the USA and Japan are reported as 10 mg/m to 60
3 3mg/m but mostly are around 20 mg/m in city streets (WHO,
1373). However, such annual averages are not much help in
assessing actual human exposure to CO which can vary widely. In
fact, this type of data can only indicate long-term trends, so
it should be viewed as complimentary.
Carbon Monoxide has a great affinity for hemoglobin and 
binds to it roughly £45 times more firmly than oxygen. Thus, 
raised CO levels in the air interfere with hemoglobins' oxygen 
transport function and the CNS is particularly sensitive to the 
resulting hypoxia. The effect is even more severe at altitudes, 
and requires different air quality standards for such 
locations. Accurate assessment of exposure can be achieved by 
blood examination(COHb) or analysis of expired air.
Whilst there is an effect of CO pollution on COHb levels 
of urban populations, the influence of cigarette smoKing is
generally considered greater than the ambient pollution levels, 
with the smoKer, by choice , inflicting higher COHb levels on 
himself (Stern, 1977). SmoKing exposes the individual to high 
levels of CO, and research has shown that smoKers have elevated 
CO blood levels and expired air levels. Furthermore the effects 
of smoKing and urban CO are not necessarily additive, there is 
the possibility of an interaction. The magnitude of exposure to 
CO solely from smoKing has been estimated to be 5.97. COHb for 
moderate smoKers. There are other indoor sources of CO which 
should not be overlooKed e.g. heating and cooKing stoves etc.
The possible health effects of low level concentrations of 
CO are: headaches, dizziness, lassistude, difficulty breathng,
flickering before the eyes, muscular weaKness, collapse, 
nausea, vomiting, ringing in the ears. Hence exposure may lead 
to accidents, inefficiencies, human error, and a drop in 
performance, and vigilance.
In the WH0(1979) review many experiments were criticised 
for lacK of experimental control, and it was concluded that a 
large number were of debateable scientific value. In addition 
many commonly used drugs, beverages, food, and fatigue could 
all produce similar signs and symptoms or interact to enhance 
the effect ,therefore they must all be controlled for, which is 
not always the case. For that reason attention must be paid to 
impeccable experiments that have failed to find significant
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effects (WHO, 1373). It is concluded that there is some 
justification for believing that COHb £.5% impairs vigilance 
and perception and that individuals should be protected from 
exposure that would result in COHb levels of 5% for any but 
transient periods and this should be lower(£.5%) for high risK 
persons (WHO, 1379). The final WHO recommendation is £.5X-3.0% 
for protection of the general population. The EEC has made no 
recommendation for CO levels.
Although Lave and SesKin(1377) found no relationship 
between CO and mortality rates, it would not be unreasonable to 
assume that as far as morbidity is concerned there must be high 
risk groups, such as cardio-vascular disease patients, who are 
particularly susceptible. Furthermore, Strahi1evitz(1373) found 
mean levels of CO in the air associated with increased 
emergency room visits by psychiatric patients.
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LEAD
1786 “You Mill observe with concern how long a useful truth may 
be Known and exist, before it is generally receiv'd and 
practis'd on". Benjamin FranKlin, conclusion of a 
letter on lead poisoning.
1984 "However, the volume of studies showing some form of lead- 
induced effect maKe the continued addition of leaded 
products to petrol inexcusable. Indeed, the perpetuation 
of this practice appears to be based on procrastination 
at best or political hypocrisy at worst". Winder.
Lead, a metal whose toxicity has been Known for two 
millenia, must ranK as the most researched substance in the 
world. For instance, there are over 1000 references concerning 
the effects of lead from car exhausts on soil alone (Peters, 
1983). Major reviews have been completed by government agencies 
(Department of the Environment, 1974; WHO, 1977; EPA, 1977; 
National Academy of Science, 1380; DHSS, 1980; Royal Commission 
on Environmental Pollution, 1983), and non-government agencies 
(Bryce-Smith, 1981; Rutter & Jones, 1983).
Whilst it is beyond the scope of this thesis to maKe a 
detailed review of this literature, several comments are in 
order. Such an abundance of information, rather than clarifying 
the issues, has actually led to greater polarisation. The 
research, rather than resolving the problem, seems to have
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heightened the conflict between industry, public health 
authorities, and environmental groups. All sides may appear to 
be presenting balanced views, but more often they are merely 
restating existing dogmata (Winder, 1964). The whole issue has 
raised a number of serious questions about the relationship 
between science and society.
It is generally accepted that research has two functions,
to increase our basic understanding of any phenomena and to aid
in policy maKing. At what stage, if any, can scientific 
Knowledge be so complete that there is no room for doubt? With 
regard to policy maKing, on whom is the onus of proof? Does it 
rest with scientists to show that a substance is harmful, or 
with industry to show that it is harmless? The lead issue has 
forced scientists to become involved in these problems, and has 
highlighted the need to examine the criteria upon which such
decisions are based. The claim has been made that, even though
there are gaps in our scientific Knowledge of the effects of 
lead, sufficient is now Known to maKe policy decisions. After- 
all such decisions since the abandonment of the threshold model 
are decisions about acceptable risK, and therefore need no more 
scientific research. For example,
"We do not need any further research to resolve the policy 
issues", Prof. Rutter (CLEAR, 1983), and
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"... we are dealing here with the biological sciences where 
truly conclusive evidence may be unobtainable and it is 
therefore doubtful whether there is anything to be gained 
by deferring a decision until the results of further 
research become available", Sir Henry Yellowlees 
(Wi1 son,1933).
Nonetheless, in the absence of any clearly defined criteria, 
decisions are delayed, and governments stand accused of the 
"further research is necessary" tactic.
Lead poisoning
Acute lead poisoning occurs rapidly after absorption of a 
high dose of lead. Burning abdominal pain is usually followed 
by diarrhoea, vomiting, inflamation of the brain, convulsions, 
coma, and possibly death. Chronic lead poisoning is used to 
describe both the after-effects of those that recover from 
acute lead poisoning, and also the effects of a low-level 
exposure to lead. Headache, fatigue, and lassitude are typical 
symptoms. As lead can affect most systems within the body there 
is a range of other possible effects; anaemia, colic, 
nephritis, peripheral neuropathy, and, if the central nervous 
system is affected; irritabi1ity, depression, insomnia, 
confusion, and convulsions (Department of the Environment, 
1974). Chronic lead poisoning in children, because of the 
sensitivity of the developing nervous system, taKes a somewhat
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different form. Mental retardation is the most common chronic
consequence of acute poisoning. Hyperactivity, attentional
disorders, and impairment of cognitive functioning are the
reported effects of chronic low-level exposure (Needleman,
1979; Rutter, 1980). HatzaKis et al.<1386), in a GreeK study, 
reported attentional disorders with the lower blood lead 
values<13-15 ytAS/dl), and hyperact iv ity with the higher
values <20-50 ^ g /dl).
Research on pathways to man.
There is little doubt that it is man's technological 
activities that are chiefly responsible for the diffusion of
lead throughout our everyday environment. It is used in paint,
putting children with pica at risK; it is used in batteries, 
putting worKers at risK and creating disposal hazards; it is 
used in the solder of cans, elevating the lead content of
canned food; it is used for water pipes, polluting domestic
supplies; and it is added to petrol, polluting the air and
ground.
The airborne pathways of lead are qualitatively described 
by WHO (Figure 7). Missing from this diagram are the feedback 
loops, by which man through his excretions returns unabsorbed 
lead back to the soil and water. Furthermore, if contaminated
sewage sludge is used as a crop fertilizer, the lead may be
recycled back to man. Research has been conducted to try to
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q u a n t i f y  these paths, and there is general agreement that 90% 
of the lead in air has petrol as its source (DHSS, 1980; Bryce- 
Smith, 1981). Estimates of its subsequent fate are less 
certain, but depositions are made on both crops and soil, with 
particularly high rates close to busy roads. The GLC has set a 
guideline of 1 jjl g/m of lead in air, and 5 0 0 ^ g/g of lead in 
dust taken together. These values have been exceeded without 
exception in London (Caswell, 1985). A value of 1150^ig/g was 
found in the dust of Galonica (Anagnostopoulos, 1983). The
significance of the lead in petrol pathway was dramatically 
evidenced in the U.S.A. by the NHANE3 II survey (National 
Health And Nutrition Examination Survey) 1976-80. This study 
showed a 37% fall in blood lead levels that correlated 0.95 
with a contemporaneous 55% reduction of lead in petrol 
(Mahaffey et al., 1982; Annest et al. , 1983).
Formulation of an effective policy for lead reduction has 
been hampered by uncertainty about the relative contributions 
of these different sources, especially the air-food path. 
Despite inexcusable delays, progress has been made in the 
reduction of lead in paint, cans, water piping, and petrol 
(Peters, 1983).
Research into direct effects on man.
The initial analysis of lead poisoning was dominated by 
the medical model of lead poisoning as a "disease", no doubt
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because attention was -focused on the acute -form of the 
poisoning. This eventually gave way to an equally erroneous 
threshold model, which incorporated the idea of there being a 
safe level. The search for this threshold has resulted in many 
downward revisions of the "safe" level. This has been
paralleled by a shift from medical to pscho-behavioural 
measures, since these are more sensitive indices of the subtle 
cerebral injuries asssumed to be the effects of low level
exposure. The transition has not been smooth, and psychologists 
have been accused of bringing with them a social science bias,
that is a tendency to assume a social rather than a physical
cause for the social and psychological distress they observe
(Newman & Kenworthy, 1985). There is also a more subtle
accusation abroad, that social scientists are biased against 
the establishment.
Knowledge of the poisonous effects of lead has existed for
centuries. Nicander, a Greek poet-physician of the 2nd century
B.C., observed symptoms such as constriction of the palate and 
gums, nausea, heaviness of the head, unnatural vision, and 
torpor, which he attributed to lead (Winder, 1984). During 
Roman times, the emphasis on sanitation and bathing meant that 
much use was made of lead piping. Several authors, Horace and 
Vitruvius, noted injurious effects after drinking water from 
lead pipes (Winder, 1984), Gilfillan(1965) has even suggested 
that the fall of the Roman empire might be explained by
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plumb ism! Whilst this claim is probably excessive, lead was 
certainly pervasive during the Roman period. It was even used 
■for wine containers, because o-f the sweet taste the metal gave 
to the wine (Wiess, 1983). The distillation o-f wine in lead 
pipes over the years produced many casualties, long after Roman 
times. The Devonshire colic of 1739, was .just one of numerous 
colic epidemics that have been reported since the middle ages 
(Winder, 1984). This particular case was the result of lead 
being used during cider production (Newman & Kenworthy, 1985). 
Similar instances continue to the present day with illegal 
whisky distillation in the southern U.S.A. introducing lead 
into the liquor, either through soldered .joints or unorthodox 
apparatus, such as old automobile radiators.
The events described in the previous paragraph can be 
described as the familiar conflict of scientific knowledge 
versus ignorance. With the Industrial Revolution came a new 
conflict, between the medical profession and industry, because 
the changes brought massive occupational exposure to lead. Men, 
women, and children were exposed indiscriminately in the 
pottery, paint, and cosmetic industries. The lead oxide dust 
brought, cramps, paralysis, and convulsions (Fein et al . , 
1983), and high rates of miscarriage (Winder, 1934). During 
1833, Tanquerel des Planches made his classic study of the 
French paint and cosmetic industries. He studied 1,217 cases of 
lead poisoning amongst workers, and claimed to have discovered
4 "diseases" o-f lead: l) colic 2) arthralgy(pa in in the limbs) 
3) paralysis 4) encephalopathy. He viewed lead toxicity as an 
overt "disease", and concluded that the -four "diseases" were 
distinct, independent, and specific to lead. He even recorded 
the precursors of the "diseases", i.e. numbness, lassitude, 
trembling. Patients were duly cured, after which they returned 
to work, only to become mysteriously ill again. He had failed 
to apprehend the reversibi1ity of the poisonous effects by
applying the "disease" rndel. The transition from the disease to
the threshold model can be seen in the work of
Prendergast(1910), who desribes two classification systems for 
the symptoms of lead poisoning, Saturnina mitior and Saturnina
gravior. The symptoms of the latter are likely to occur if the
individual continues to absorb lead. During the early part of 
the 20th century, the abort ifacient effects of lead, although 
known for centuries, became the centre of a campaign, reported
in the British Medical Journal, aimed at restricting the
employment of young women in occupations where they might be 
exposed to lead (Bellinger et al,, 1985), Industrial processes 
for men continued to be hazardous, and in 1925 U.S. production 
of TEL petrol additive was prohibited for a year, after the 
deaths of workers and chemists (Winder, 1984), and in 1948
there were 25 cases of lead poisoning reported after cleaning 
tanks of TEL (Cassells & Dodds, 1948).
With the publication of the Lawther report(1980), and the
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ensuing debate, the threshold concept was hopefully finally 
laid to rest. It was replaced with the idea that there is no 
safe level, no value below which there are no toxic effects, 
and no bacKground level which is normal. Current levels that 
are commonly found, so called "background levels", are 
estimated to be 500 times those of our prehistoric ancestors 
(Winder, 1984). Lead can affect every system within the body, 
showing many diverse symptoms dependent on many factors 
constitution of the individual, dose and duration of exposure, 
age, and diet (zinc has a protective effect, and deficiencies 
of iron and calcium can increase absorption, Winder, 1984).
There are special groups that are at greater risk,
especially children, and damage to the nervous system at
different stages of its maturation will necessarily have 
different sequelae (Shaheen, 1984).
Methodology of low-level lead exposure research.
Valid methodological criticisms were raised concerning the 
initial retrospective low-level studies of Needleman et al. 
(1979), that reported a 5 point lower I.Q. and attentional 
difficulties for those exposed to lead (DHS8, 1980). Subsequent 
studies have attempted to correct these deficiencies.
Notwithstanding The Royal Commission on Environmental Pollution 
(1983) reporting three years later, expressed continuing
uncertainty about the effects of low-level exposure to lead,
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particularly with respect to children*
Several U.S. investigators have begun to use prospective 
longitudinal designs (Bellinger et al., 1984, 1385). Umbilical 
cord blood lead measurements are taKen, in an attempt to 
measure lead exposure at the earliest possible age. Then, after 
successive intervals, psychometric and developmental tests are 
made. Using this method, Bellinger et al (1985) classified 
neonates into three categories of exposure, low, medium, and 
high. The high values range was 10^g/dl to 30^g/dl . Tested at 
six monthly intervals on the Mental Development Index (MDI) o-f 
the Bayley Scales o-f Infant Development, scores were inversely 
related to umbilical cord blood lead levels, but not postnatal 
blood lead levels. This important -finding confirms that early 
and especially prenatal exposure of the young developing brain 
is a serious risK but it also indicates that the vulnerability 
is mediated through the adult mother. The association was 
reduced during the second year, suggesting some reversibi1ity 
of the effects.
Another persistent criticism of the lead studies has been 
that the findings are confounded with social factors, such as 
poor parenting, inadequate child care, and low socio-economic 
status. Harvey(1984) in his review of three studies conducted 
in the U.K. (Smith et al., 1983; Yule et al., 1983; Harvey et 
al. , 1984) concluded that,
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"these new data support the position that at the levels 
shown there is not a significant relationship between body 
burden of lead and various indicators of children's 
behaviour and cognitive performance once appropriate 
allowance has been made for a variety of 'social 
factors ' ".
Despite this, Yule et al. (1984) published a further report of 
their U.K. worK, which broadly replicated Needleman's, without 
the expected attempt to partial out the contribution of social 
factors.
In contrast to these conclusions, a study by Bellinger et 
al.(1985) found that controlling sources of counfounding 
enhanced the relationship, rather than reducing it. The reason, 
he argued, lay in his homogenous sample of white, middle to 
upper class families with infants at low risK from 
developmental handicap.
Winder(1984) in his review concludes,
"The reality of such changes has not yet been proved by the 
findings contained in published reports in the scientific 
1iterature".
The lead issue thus remains unresolved, though policy
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decisions have been taKen, and public and scientific interests 
move to new problems. Scientists have now begun studying the 
possible effects of other hitherto ignored metals, and their 
interactions with lead and each other. Arsenic, cadmium, 
mercury, aluminium, copper, nicKel, and zinc, are all currently 
under suspicion (Figure 8). The question is, why were they 
ignored before, and why was lead chosen.
Stellern et al.(1983) have reported that both lead and 
cadmium correlate significantly and negatively with age 
deviations of Bender-Gestalt errors. A lead-cadmium interaction 
effect on intelligence has been reported by Moon and his 
associates, and a main effect of mercury. More recently Moon et 
ai.(!985) have implicated arsenic and aluminium. Using the Wide 
Range Achievement Test of reading and spelling, they have found 
lower scores associated with arsenic and the interaction of 
arsenic and lead. With the Bender Visual-Motor Gestalt Test, 
they have found decreased visual-motor performance associated 
with aluminium and the interaction of aluminium and lead. 
Whilst all these studies can be criticised (e.g hair, a poor 
lead marKer, was used to assess the body burden), and they need 
to be replicated, the conclusion is that combinations of metals 
previously thought harmless are now under suspicion.
As the "lead" issue fades from its centre-stage public 
position to be replaced by concern over acid rain and nuclear
waste, are there any lessons to be learned? Using Downs(1372) 
analysis, lead probably became an issue because the villains 
were easily identified and a technological solution was 
proposed. Some policy decisions combined with an awareness o-f 
the complexities o-f the issue is usually su-f-ficient -for 
interest to wane and shift to a new topic. This analysis can 
also account for the subsequent choice of issues.
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PUBLIC POLICY
Emission Standards and Air Quality Standards.
Two approaches have been used to reduce pollution and so 
improve the public's health: emission standards and air
quality standards. Emission standards are more easily 
enforced, but alone are insufficient to maintain environmental 
quality. Thus they need to be supplemented by air quality 
standards; unfortunately these have been set by reference to 
the results of epidemiological studies, which constitutes a 
wholly inappropriate use of scientific evidence (UNECE, 1884).
In the USA The Clean Air Act was passed in 1863, and a 
1870 amendment gave the EPA the dominant role in air pollution 
policy. The Act was amended again in 1876, and it is quite 
common for the Act and its amendments to be collectively 
referred to as The Clean Air Act. Their objective was to 
define safe levels of pollutants (nitrogen oxides, 
hydrocarbons, carbon monoxide, sulphur dioxide, & oxidants), 
that is, levels which would protect human health with an 
"adequate" margin of safety, and then to enforce these levels 
throughout the USA. These standards became Known as National 
Ambient Air Quality Standards (NAAQS). The standards were 
introduced in 1871, and a deadline of 1877 was set as the 
latest date for compliance.
This deadline has been extended indefinitely (Wadden and
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Scheff, 1983), because o-f problems encountered in applying the 
standards. Initially, influenced by the philosophy that you 
shouldn't put a price tag on people's health, costs were not 
to be considered. This idea met with considerable opposition. 
It was argued that it represented unwarranted government 
interference in the business world, that mar-Ket forces could 
achieve the aims more efficiently, and that the whole idea was 
incompatible with the American tradition (Landsberg, 1979).
The other basic difficulty was that all areas were not 
the same, and whatever figure was chosen for the air quality 
standard there would always be areas that had considerably 
cleaner air, and others that had considerably dirtier air. The
communities in the former areas complained that the Act gave
/
industry a licence to pollute, whilst those in the latter 
complained that they were being asKed to apply rural standards 
to an urban situation. The result was that in 1977, when the 
deadline expired, the "Prevention of 8ignificant Deterioration 
Regulations" were introduced. These divided the USA into three 
categories of airsheds: Class I, Class II, & Class III
(Gibbons & Chandler, 1931). Class I included pristine areas 
such as national par-Ks, where no increase in air pollution 
level was allowed and this included visual air quality 
(Stewart et al. , 1983). Class II were allowed an increase, but 
no more than would accompany moderate economic growth, and 
Class III were permitted maximum growth provided that
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pollution did not exceed the NAAQS. This last class is an 
example o-f the "bubble" concept, and communities in areas that 
■failed to control their car exhaust emissions could -find their 
industrial expansion checKed (Gibbons & Chandler, 1981). By 
and large the 'significant deter iorat ion ' concept is not
sufficiently well defined, there is no precision as to what is 
meant by moderate economic growth, and no allowance for
transboundary air pollution problems.
A more basic criticism of this legislative approach is 
that there is little reason to thinK that meaningful
thresholds or safe levels exist. Also, the law rnaKes it clear 
that all people, not .just those who are normal healthy
citizens, must be protected with an adequate margin of safety 
(Odell, 1980). It is impossible to say that exposure to a 
pollutant at level X is safe and at level X + l it is dangerous; 
it depends "who for". For example, the age and condition at 
which exposure occurs is critical, level X may be safe for a 
healthy adult, but injurious for pregnancy, pre- or post-natal 
exposure or for a person with bronchitis. Furthermore, there 
is usually not even a range over which the effects become
"rapidly" more serious. It is possible to find an exposure 
level at which no adverse effects have been reported, and a 
higher level at which health effects have been reported. In 
between is a grey area where some experiments have reported 
effects whilst others haven't. Whittemore(1983) concludes,
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"Rather than waste effort debating the existence and
values of no-effect levels we must face the possibility 
of some risK at any positive level, and decide which 
risKs are tolerable".
Subjective judgments intervene at this point, weighing up 
the reliability of various studies, the quality of
experimental control, whether they were conducted on animals 
or humans etc.... Finally, a safety factor is added (sometimes 
3, sometimes 4, and sometimes 5, with again a subjective "best 
judgement" intervening). Where human health is concerned the 
policy should be to err on the safe side, but as standards 
become stricter and costs of implementation become higher, it 
behoves someone to justify the air quality standards and the 
consequent diversion of human resources.
In the debate, it is important to realise that it is no 
longer a wholly scientific issue (if it ever was) but is one
of social value judgements and decisions about acceptable
risKs. The "at risK" population of children, sicK, and old can 
be cared for by the implementation of air quality standards, 
but some argue they could equally well be cared for by removal 
from the polluted city area (Goldsmith and Friberg, 1977). In 
fact this is a myth, the removal of pre-school age children, 
the old, smoKers, those with genetic and developmental 
defects, and the obese would involve millions of people and
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is in no way a small idiosyncratic -fraction o-f the population 
(Ode 11 , 1980),
The National Ambient Air Quality Standards (NAAQS) that 
were promulgated by the US Environmental Protection Agency 
(1971, 1978, 1979) contained primary air quality standards for 
suspended particulate matter, sulphur dioxide, carbon 
monoxide, nitrogen dioxide, ozone, nonmethane hydrocarbons, 
and lead. For suspended particulate matter and sulphur dioxide 
secondary (stricter) air quality standards were also included. 
This distinction is similar to that made by EEC legislation 
between limit values and guide values. The former are
mandatory, and the latter desirable but non-mandatory. Both
the primary and secondary U.S. standards are presented below.
TABLE 2 0  
Averaging time 
Annual geometric mean 
£4-hour 
Annual mean 
£4-hour 
3-hour
8-hour no more than once per year
1-hour no more than once per year
Annual mean
1-hr daily max no more than once 
per year
TSP 75 (60)
£60 (150)
3 0 ^  80 0.03
385 0.14
(1300)(0.50) 
CO 10,000 9
40,000 35
NO^ 100 0.05
0^ £35 0.1£
1d3
3
JUs/m  P P m  Averaging time
Nonmethane
HCs 160 0-24 6-9 a.m. average, no more than
once per year 
Lead 1.5 3 month average
Note: secondary standards in parentheses 
Source: Madden and Scheff, 1983
The NAAQS give a value -for each pollutant. In order to 
•facilitate communication and allow the quicK and simple 
trans-miss ion of air quality information to both public and 
policy maKers attempts have been made to construct an Air 
Quality Index. The aim is a single index that reflects the
overall quality of air, in a similar way to other widely used
indicators, such as the consumer price index. A total air 
pollution measure would also facilitate comparisons both over­
time and place, even when there are changes in pollution 
mixes.
This tasK has met with a number of difficulties. First a 
decision has to be made on which pollutants are to be included 
in the index. A conservative judgement would include only 
srnoKe and SO^, substances about which a large body of research 
has accumulated. A more realistic judgement would include 
other pollutants. Thereafter follow a number of decisions;
should all pollutants be equally weighted <the simplest
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solution); should the scale be 1 inear or curved (Lave and 
SesKin assumed a linear relationship both for mortality and 
morbidity, but it seems intuitively unliKely that a doubling 
of pollutant concentrations will lead to a doubling of the 
health effects); how large an area should be included; over 
what time should the index be averaged (3 hours? 6 hours? £4 
hours?); how will differences in particle sizes be handled; 
should damage to plants and materials be included. There are, 
of course, no "correct “ answers to such questions.
Transformations of figures is also a possibility, i.e. 
values of a particular pollutant over 3 days might have been
0.1, 0.£, 0.3, and it is possible to taKe the arithmetic mean, 
median, mode, or even the root mean square (which gives 
emphasis to extreme values, and has been used in several 
American indices). A sensible recommendation is to start the 
scale at 100, rather than 0, because subsequent research may 
require it to be revised downward with the undesirable 
consequence of negative numbers.
One of the first attempts to construct an index came in 
1371 with the OaK Ridge Air Quality Index (ORAQI), which 
includes five of the NAAQS pollutants, nonmethane hydrocarbons 
are excluded because they are considered pollutant precursors, 
and lead is also excluded. Subsequently other indicies have 
been produced such as the EPA's 'Pollution Standards Index1
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(Stern et al. , 1984). The ORAQI was hailed enthusiastically as 
a -first step by BabcocK and Nagda<197£). It included CO, NO^, 
SO^r Oxidants, and TSP, and combined them using the -following 
formu 1a-
c*= concentration of pollutant
v
s • = ERA standard for pollutant 
The coefficient and exponent were designed to give a value of 
10 for bacKground levels and 100 when all pollutants were at 
the ir 1irnits.
indices there will always remain the problem of synergisms, 
whose mechansirns are insufficiently understood for the indices 
to taKe them into account.
such indieies, and the suggestion that emission indieies 
should be calculated and then combined with ambient air 
quality indicies to give one comprehensive index leads to the 
danger of including the same pollutant twice. Thus when a team 
of experts visited Athens in 1992 their report concluded,
ORAQI= / 5.7 /  <c./s.)
1.37
Whatever solutions are proposed for the problems of
Unfortunately time has not resolved the inadequacies of
development of a 'pollution index' should not be
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undertaKen since in its experience such an index cannot 
be satisfactorily devised".
The attempt to construct an adequate and comprehensive 
physical air quality index has been paralleled by an equally 
unsucessful attempt to construct a comprehensive Environmental 
Quality Index(EQI) that included pollution, noise, property 
deterioration, etc. In both attempts sophisticated technology 
was deployed to objectively measure aspects of the physical 
environment, and both ran into difficulties in combining these 
different measurements. Criticisms have centered not only on
the subjectivity that has inevitably crept into the decisions 
about the various possible combinations, but the
meaningfu1 ness of such an index has also been questioned. It 
is argued that few, if any, studies have shown a relationship 
between air quality and perceived pollution (BarKer, 1376).
Such a mismatch between human observation and 
governmental information can only lead to complaints and
suspicion (Flachsbart & Phillips, I960). The consequent
reassessment has led to the abandonment of the EQI, and
research has moved on to the development of Perceived
Environmental Quality Indie ies (F’EQI) for water, residential 
quality, landscape, scenic resources, institutional and worK 
environments, and air (CraiK and Zube, 1976). Whether these 
individual PEQI's could be incorporated into a universal
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perceived quality index that would be applicable to all 
environments is debateable. Attempts have been made but 
Bechtel(1976) is sKeptical and thinKs that there are too many 
individual and situational determinants -for any one 
instrument.
During this reappraisal it was realised that the air 
quality standards had exclusively concentrated on health 
effects, and had ignored the aesthetic aspects of air quality. 
These were an emerging concern, and would seem to play an 
important role in countries 1iKe Greece, which not only have a 
tradition and reputation for fine views and exceptional 
quality of air, but also rely heavily on tourism. Visual 
.judgements about the quality of air are based on its colour, 
clarity, detail, the colour with which distant objects are 
seen, and the presence or absence of a clear contour between 
polluted air and sKy (Stewart et al. , 1383). Furthermore,
Stewart et al.(1383) have shown that observers can be trained 
to rnaKe such judgements reliably and validly.
Another impact of this enhanced interest in visual air 
quality has been a realisation of the vast extent of air 
pollution in Europe and North America. It has encouraged a 
movement away from limited local monitoring to a larger 
perspective, because photochemical pollution, which was once 
thought to be only a local phenomenon, is now Known to travel
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up to several hundred Kilometres and sulphate and nitrate 
hazes are reported world-wide (Holdgate et al . , 1882).
Whilst this research represents a valuable addition to 
environmental appraisal, and is useful to policy rnaKers, it 
does not directly address the health issue. Perceived air 
quality .judgements are heavily influenced by particulates 
(especially 0.5 - 1 ^ m ) , NQ^ , nitrates, sulphates, and
photochemical oxidants (TurK, TurK, & Wittes, 1972; Holdgate
et al., 1982), but the fact that many harmful pollutants are
not visible means that visual judgements can supplement, but 
are unliKely to replace the values of individually monitored 
pollutants.
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CHAPTER 4
"What is common to the greatest number- gets the least 
amount o-f care. Men pay most attention to what is their 
own; they care less -for what is common".
Aristotle, 'Politics', Bo o k £.
The relationship o-f personal to social environmental concern
Most large cities o-f the world are overcrowded, noisy, 
and polluted. In many the air is unsafe to breathe and the 
water unsafe to drink. The consequent health hazards and the
inability to find solutions produce stress and frustration.
More than this the human race stands accused of destroying the 
environment on which it depends and in so doing has become its 
own greatest threat. The threat to the survival of our complex 
human society is posed by overpopulat ion, pollution, and
depletion of resources. How governments and people face this
challenge will determine mankinds future existence on this 
planet. However, there is a paradox, because even though the 
individual as a society member is threatened, it may be in his 
immediate interest to continue to pollute, have children, and 
enjoy the use of such items as cars, which use up non­
renewable resources. This is the “problem of the commons". It 
has also been called a "social dilemma" because if all 
cooperate all will be better off (Dawes,1980).
The theory of the commons was first developed as a way of
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understanding human population problems, and subsequently it
was applied to problems o-f land management and grazing 
practices on public pastureland. It is in this latter -form 
that it is most often quoted. The herdsman's rational choice 
is to increase his herd by one animal, because the proceeds 
from the sale of an additional animal (positive utility) will 
be entirely his own personal gain. The effects on the land of 
the overgrazing (negative utility) are shared by all the 
social group. The tragedy of the commons is described by
Hardin (1977),
".....but this is the conclusion reached by each and every 
herdsman sharing the commons. Therein is the tragedy.
Each man is locked into a system that compels him to
increase his herd without limit -in a world that is
limited. Ruin is the destination toward which all men 
rush, each pursuing his own best interest in a society 
that believes in the freedom of the commons. Freedom in a 
commons brings ruin to all".
The commons problem is usually stated in either economic 
or socio-political terms and is held up as a criticism of Adam 
Smith's classic "invisible hand" model in which the 
individual's best interests also serve the best interests of 
society as a whole. However there is no reason why the problem 
cannot be examined within a psychological framework. To
achieve this and to apply it to air- pollution requires a
restructuring of the commons problem as it is normally stated. 
Clean air is a common and vital resource, and polluting 
activities involve putting something into the system rather 
than taking something out, as is the case with the grazing 
example. Other aspects are similar, for instance the increased 
levels of pollution (negative utility) are shared by all, but 
the advantage to the individual of using his car are all his 
personal gain. Furthermore, it is a rational choice, because 
if he decided not to use his car the benefit of reduced 
pollution from this one car would be shared by all, but the 
cost of reduced mobility, loss of privacy, loss of status 
symbol, loss of door-to-door convenience would be his alone to 
bear. It is a conflict between selfishness and public
spiritedness, in which the benefits of selfishness outweigh 
those of public spiritedness, and any feelings of guilt that 
might inhibit the selfish behaviour are removed once the air 
has become polluted by the activities of all. Individual blame 
is not accepted, blame is shared by all.
Using the Skinnerian paradigm Platt(1973) and Cross and 
Guyer(19S0) have categorized the commons problem as a type of 
"social trap"; that is a situation in which there are multiple 
but conflicting rewards. For them social traps draw their
victims into certain patterns of behaviour with immediate 
short-term rewards which are more potent, and then confront
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them with long-term consequences that the victim would rather 
avoid(less potent). Smoking and credit buying are given as 
examples o-f "one person traps", and the pollution produced by 
cars is used as an example o-f a "commons trap". Their analysis 
is purely in re in-forcement terms, as is their solution o-f 
changing contingencies. In the car example this would mean 
rewarding car pooling.
In order to obtain a deeper more cognitive perspective it 
is necessary to shift the analysis from being an external one 
in which the individual's interests conflict with the group's, 
to an internal conflict that is experienced by being in that 
situation. The commons problem as originally formulated did 
not encompass any conscious awareness by the person entering 
into the problem. It was simply assumed that an individual 
would act on the principle of maximizing personal gains or 
rewards. A more reasonable assumption would be that an inner 
conflict is aroused between one's social self-interest and 
one's personal self-interest, which together make up the self 
concept or concept of identity that Breakwel1(1983) equates 
with character or personality. There are, of course, a number 
of different ways in which such a conflict might be resolved, 
and "reason" as proposed by Hardin seems the least likely. 
Reason alone unlike emotion rarely persuades. No doubt the 
resolution of the conflict would also depend on information 
availability, but people have a number of defence mechanisms
at their disposal, and they can be very selective about the 
information to which they attend, ignoring facts and opinions 
that don't fit their belief structures. These mechanisms serve 
to maintain the rigidity of beliefs that charcterises 
conservatism. It is also possible that contradictory belief 
structures are separated into cognitive compartments with 
thought processes switching from one to another, from 
utilizing one structure to another, shifting from acting 
according to one principle to acting according to another 
princip 1e(Harre , 1979), depending on which mode of self is 
operating, with no attempt at achieving cognitive consistency. 
For example, a car to the personal identity could be an object 
that facilitates a journey. To the social identity it might be 
a status symbol, or a polluter that is detracting from the 
local amenity. In this way it is possible that the car 
simultaneously produces a threat to one "self" and a benefit 
to the other "self". The resulting tension would call for 
adjustment and adaptation, and whatever the outcome of this 
internal conflict its resolution will certainly affect the 
wider external conflict.
Man's social self-interest stems from his social 
identity, and being a social animal it seems likely that in 
evolutionary terms our social identity preceeded our personal 
identity. The personal identity emerged when societies reached 
a stage that permitted the individual to grow out of and
distance himself -from the group. Whilst reflective self- 
awareness defines the individual, it cannot be achieved alone; 
we appraise ourselves through our interactions with others and 
are able to see ourselves only through these reflections.
These others are invariably members of different groups 
themselves with differing yet defined sets of values and 
beliefs, and an individual at any time will simultaneously be 
a member of a variety of groups. The actual number will vary
from person to person, and the groups will vary both in size
and significance for that person, from the small family group 
to the larger ethnic, cultural, and national groups.
Membership also changes throughout one's lifetime, specifying 
a social identity that is never static. This psychological
sense of community is motivated by needs for interdependence,
affiliation, intimacy, belongingness, and cooperation (Fox, 
1985). A threat to any of a person's groups would necessarily 
be perceived as a threat to the social self. There are many 
possible combinations that might produce a conflicts
individual against community, individual against
corporation(private sector), corporation against corporation, 
nation against nation, and less developed nations against more 
developed nations (Odell, 1980). The perceived threat and the 
various attributions that are made concerning its origins will
have consequences for any adaptive response.
Faced with any conf1ict a person has both short-term and
long-term psychological and behavioural options or coping 
strategies. Adjustment typically refers to doing something 
active to change the immediate situation or stimulus. In the 
behavioural domain this might mean taking personal action by 
changing residential area to one that is perceived as being 
safe, changing job, or avoiding shopping in the polluted city 
centre. Alternatively it might mean taking societal action 
like writing to an MP or joining a pressure group. These 
responses are fine for short-run, well defined problems where 
the individual feels in control , but they are not so 
appropriate for more long-term, vague, diffuse, and 
intractable problems where the individual may feel no such 
control. It is in these circumstances that psychological 
adaptation is more likely to take place and people will alter 
their perceptions and cognitions. "Learning to live with it" 
describes this type of response. Winn(1973) reports how the 
residents of Los Angeles have learned to laugh at their smogs 
they have accepted it as part of their environment, it has 
become an imageable aspect of their city, it is something to 
talk about, it is almost a cult, and most would deny that it 
affects their health.
Psychological adaptation to a perceived threat to either 
personal or social identity centres upon three thernes-
1. The perception of the experience and the search for 
its meaning.
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2. The cognitive restructur ing (reappra isal ) o-f the
experience, usually in an effort to gain control.
3. Self-enhancement evaluations.
If you are presented with evidence that air pollution is 
damaging to health and you continue to stay and expose 
yourself and your children, then you must alter your 
cognitions. Other modifying influences would be related to the 
resource use of the community i.e. tourism, coal mining, 
industry, farming. These sectors provide employment for large 
numbers of people which would have far reaching effects on 
their interpretation and appraisal of any threat (Bell, 1376). 
Furthermore, threats that occur with great frequency or 
continue for long periods of time loose their potency as 
people select continuously to improve benefits and reduce 
costs. Finally personality variables must be considered, 
people show a consistancy over time and situation in their 
beliefs about the effectiveness of their behaviour resulting 
in those that can be classified as internal or external locus 
of control .
Self-enhancement evaluations would include both 
personal and social self-enhancement evaluations (Taylor, 
1983). Self-enhancement means restoring that good comfortable 
feeling about yourself, and how you feel about the groups of 
which you are a member, and the society to which you belong.
167
The cognitions involved here would be those o-f social
comparisons. Greece instead o-f being compared to France or 
Germany might be compared to a less developed country like 
Algeria. The result being that you feel that your country 
compares well -to Algeria (Festinger, 1357).
Hardin believes that personal self-interest with its 
strong motivation for autonomy, assertiveness, individuality, 
and personal achievement is more powerful than social self- 
interest. As a consequence personal self-interest will always 
win when in conflict with social self-interest. This is most 
clearly seen in the NIMBY (Not In My Back Yard) syndrome, 
where support for motorways and airports stops abruptly once 
there is a possibilty of them being sited close to a place of 
personal self-interest. Yet psychological health requires a 
balance between the individual autonomy and one's
psychological sense of community (Fox, 1385), just as survival 
itself requires a balance between the fulfilment of ones own
needs and those of others.
Environmentalism is in essence the execution of social 
responsibi1ty . Haberlein(137S) suggested that socially
acceptable behaviour is guided by three determinants.
1. The Knowledge Component. This is a function of 
experience, education, and cognitive ability to 
differentiate, discriminate, and evaluate the
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consequences o-f any action or- inaction.
2. The Culpability Component. This aspect is concerned
with the attribution o-f blame for one’s actions. The 
concept of locus of control is significant here 
because if one has no control one cannot be held 
accountable. This component also includes the 
awareness of choice of possible actions together with 
the identification of those options that are less 
socially detrimental.
3. The Normative Component. This includes the perceived
social norms, what an individual considers is 
appropriate behaviour, and the beliefs an individual 
has about what ought to be done in the communal 
interest.
Lynn and 01denquist(1986) contend that social psychology 
has been egoistically biased in its research into social 
dilemmas. They argue that understanding and consequently 
solutions can only be found by turning attention to group- 
egoistic motives, altruistic motives, and moral motives 
(desires to obey moral principles). The group-egoistic motives 
are non-egoistic desires to serve those groups and social 
institutions to which one belongs. They arise from an 
identification with social units to which one belongs and the 
ensuing social identification and sense of community that is 
generated by membership.
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In contrast, the only solution seen by Hardin as being
e-f-fective in such a situation is coercion. It is necessary to
establish an elitist managerial minority charged with
controlling individuals -for the social good. Hardin is 
confident that these controllers would always act in the 
public good, others are less optimistic and asK how can they 
achieve what the rest o-f us -fail to achieve, namely to put 
social interest above personal interest. However the
e-f -f ect iveness or otherwise o-f this solution need not be purely 
speculative, because several such organisations already exist 
and can be evaluated. Fishing catch limits in international 
waters are regulated in this manner, and the European 
Commission is certainly a superordinate body that can examine 
the wider European interest above the narrower national 
interest. Un-fortunatel y coercion depends -for its e-f-feet iveness 
upon power and power depends upon sanctions. Too o-ften, where 
power has been real it has been abused and where it has been 
equivocal it has been impotent. The -fragility o-f "collective 
good" agreements is illustrated by the unwillingness o-f some 
nations to conform with international whaling agreements.
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CHAPTER 5
Research objectives
Having regard to the limitations o-f the more traditional 
objective measures o-f risK assessment and the need to expand 
and integrate these with research into the individual 
psychological processes and cognitions involved when dealing 
with risKs, the current research is undertaKen within the 
context o-f a single risK area, namely the threat -from air 
po11ut ion.
1. An examination is made o-f the relationship between the 
perceived threat posed to society by environmental problems, 
especially air pollution, and the perceived threat to the sel-f, 
especially health, together with the -feelings o-f insecurity 
generated by pollution. Attention is -focussed upon possible 
evidence -for cognitive cornpartmentai isat ion or cognitive 
consistency. In practical terms, an attempt is made to explore 
and explain the NIMBY syndrome.
S. Between cultures there are always d i-f -f erences in the 
politicisation o-f issues, and environmental concern is no 
exception. Yet there are persistent claims that environmental 
concern is above the traditional le-ft/right political 
divisions; probably because o-f the -failure o-f governments o-f 
widely di-f-fering political spectra to solve environmental 
problems. A cross-cultural comparison in this respect permits
171
the examination of theories about environmental concern, and 
tests whether they are sufficiently robust to handle these 
differences.
3. The relationship between people’s cognitions of risKs 
(air pollution in particular) and their ideological or 
political beliefs is explored. The concept of locus of control 
is also examined as a moderator variable particularly as it 
relates to personal and social control. Political participation 
and feelings of competence in the civic area are closely 
related to the culture in which the individual has grown up and 
more specifically to the family and educational settings. For 
example the close family ties that exist in Greece may well 
modify beliefs about the amount of influence that can be 
brought to bear through participation in the political process 
(Almond & Verba, 1363). Furthermore it seems evident that the 
general attitude system will increasingly influence r isK 
perception if the risK sources have undergone politicization. A 
similar view has been argued by Douglas and WildavsKy (1332) 
and Douglas (1386), namely the mediating effect of culture in 
the selection, perception and asessment of risKs. However, for 
progress to be made in understanding how cultures differ in the 
construct ions they put on different risKs and why, empirical 
research is needed (Lee, 1386).
Air pollution in southern Europe is far more serious than
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in northern Europe (OECD, 1385). It is a relatively new problem 
o-f photochemical smog brought about by rapid urban development 
in the context of a sunny climate, as such it is uniiKely to go 
away quicKly or easily, By conducting this research in Athens 
it is possible to examine people's responses under more
threatening conditions than would be possible in England. In 
this way the range of the independent variable has been 
extended, Greece is a country with only a recent history of 
industrial pollution (since bJL*J II). Primarily an agricultural 
country, it has no history of safety legislation or struggle 
for occupational health standards. It is now subject to similar 
legislation as the UK, but this is superimposed on an urban 
population that is still strongly influenced by rural
philosophies, among which "God's will" is prominent as an 
explanation for adversity.
It is hoped that this research will in some small way 
promote better communication and understanding between the
interested parties (government, people, experts, industry) in 
environmental policy decision maKing, so that policies can be 
well formulated, environmental goals clarified, and resources 
appropriateiy allocated. Only when governments, experts, and 
citizens themselves have an informed profile of the people's 
environmental attitudes can policy rnaKers be expected to
respond sympathetically, and implement a more harmonious and 
less socially divisive environmental program.
METHOD
Subjects
Deree College students form the core of the sample. They 
are supplemented by samples of their parents and relatives. In 
addition subjects were drawn from Pierce College High School, 
the Architectural School of Athens Polytechnic, the Dental 
School of Athens University, and Salonica University.
Deree College is the upper division of the American 
College of Greece and is a fully accredited institution giving 
degrees up to the bachelors level. It has a student body of 
about £500 divided between two campuses: Aghia F’arasKevi and
the Downtown campus. Students can major in business or in arts 
and sciences and about two thirds major in business and one 
third in the arts and sciences (psychology, sociology, engiish, 
economics). In 1SS4 the Aghia ParasKevi campus had 1S34 
students of which 533 were male and 1035 female. There were 534 
students majoring in arts and sciences, and S33 majoring in 
business, with £07 undecided. For the same year the Downtown 
campus body comprised 840 students.
Research Instruments
The Deree College student data utilized in this research 
were obtained from questionnaires and other techniques which 
were personally administered during class periods at the 
college in the period 1384-86. The questionnaires were self­
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administered, i.e. all necessary instructions were included 
within the questionnaire. In most cases, however, some brief 
introductory remarKs were made about the research and about the 
anonymity o-f the students' answers.
WORD ASSOCIATION TASK (Szalay & Deese, 1378). Word 
association tasKs have a long history in psychology. This 
particular variant requires the subject to maKe repeated 
associations to an initial stimulus word. The associations 
generated can then be used to investigate the subjective 
meaning o-f the word. When several stimuli are chosen that are 
representative o-f a specific domain and the responses of 
several subjects are pooled then an analysis of the subjective 
culture becomes possible.
ROTTER INTERNAL-EXTERNAL CONTROL SCALE. This is a widely 
used instrument that measures perceived locus of control. It 
samples beliefs across a range of situations, such as 
interpersonal , school, worK, government, and politics. 
Inevitably this results in a scale that is multidimensional 
(Mirels, 1370) Schneider & Parsons, 1370). Internal consistency 
and test-r-etest re 1 iab i 1 ity as reported appear adequate 
(Rotter, 13S6), and whilst not free from the effects of social 
desirability the scale is not seriously impaired (Phares, 
1S7S). Correlations between intelligence scores and I-E scale 
scores are negligible, and most studies have not found any
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s ign if icant differences in scores between the sexes. Over the 
twenty years that researchers have been using the I-E scale a 
shift in the mean levels of I-E scores to externality has been 
noted (especially in college populations). Cross-cu1tural 
differences have been reported (Schneider & Parsons, 1S70), as 
have ethnic and social class differences (Phares, 1S76).
RESPONSIBILITY FOR POSITIVE AND NEGATIVE OUTCOMES. The 
Rotter- I-E scale contains items that concern both positive and 
negative outcomes and treats them without distinction. However 
there is evidence to question this assumption (Mischel, Zeis, & 
Zeis, 1974). To further investigate the differential 
attributions that are made Brew in and Shapiro (1384) developed 
the two scales used in the present study. The scales relate 
specifically to personal control. They found the internal 
reliability to be 0.72 for the Responsibility for Positive 
Outcome Scale (RPO), and 0.57 for the Responsibility for
Negative Outcome Scale (RNO). Test-retest reliability was 0.S2 
for RPO and 0.59 for RNO. The Rotter I-E scale correlated with
the RPO seale but not the RNO scale. RNO corre1ated w ith self-
esteem and sex differences.
SOCIAL CONTROL SCALE. This scale was specifically 
developed for this study to extend our understanding of the 
multidimensional nature of the locus of control construct. 
There is good evidence that people can experience control
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selectively with respect to different phases of their lives 
(Coan, 1976), and this scale attempts to investigate the 
d ifferences between personal control and the control of more 
distant socio-political events. All the items concern social 
control and there are items that refer to positive and negative 
outcomes, control of the individual by the government, and the 
effectiveness of the individual to influence government.
WILSGN-PATTERSON ATTITUDE INVENTORY (Wilson, 1975). This 
is a widely used measure of conservatism that is essentially a 
revision of the Conservatism Scale that was first published in 
1968. Internal consistency ranges from 0.63 to 0.34 and 
stability as defined by test-retest corre 1 at ion is high 
(Wilson, 1975). Extensive standardization data has been 
acquired, mostly in the english speaKing world but not 
exclusively, Evidence for construct validity has been provided 
by Wilson & Patterson (1968), and Wilson (1975).
ENVIRONMENTAL RESPONSE INVENTORY(ERI) (McKechnie, 1974). 
This is a multiscale assessment instrument designed to measure 
enduring environmental dispositions ( i.e. the more stable 
ind iv idual differences concerning how people thinK about and 
relate to their everyday physical environment). There are 184 
items and nine scales. Split-half reliabilities and test-retest 
reliabilities are adequate as reported (McKechnie, 1974). As 
far as validation of the scale is concerned much research is
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still needed. However, many correl at ions have been -found 
between the ERI subscales and the classic psychometric 
instruments (MMPI, CPI, Adjective ChecK List, Strong Vocational 
Interest BlanK, and Q-Sort), and these are -fully reported by 
McKechnie <1374).
ENVIRONMENTAL CONCERN SCALE <Cotgrove, 1382). This scale 
measures concern for the physical environmental. Reliability 
alpha is 0.85 and construct validity has been assessed by 
comparison o-f scores to independent attitudinal and self - 
reported behavioural measures.
SOCIAL IDEALS SCALE <Antiecon Values Scale, Cotgrove, 
1382). This is a 14 item list o-f dichotomies scored on a 7- 
point scale similar to Osgood's semantic d i-f-f erent ial
technique. Scale reliability is high <alpha= 6.78).
ANTI-INDUSTRIALISM SCALE (Cotgrove, 1382). This is a 3 
item short scale with a reliability o-f 8.62. The construct 
validity of this scale was assessed by comparing scale scores 
against an independent self-rating of political preference.
ANTI-SCIENCE SCALE (Cotgrove, 1382). A 4 item scale with 
reliability alpha of 8.82. Construct validity was tested by 
comparing the scores of science students with social science 
students.
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POST-MATERIALISM SCALE (Cotgrove, 1988). An 8 item scale 
based on Inglehart's post-material values, but allowing equal 
weight to material and post-material goals. A reliability alpha 
o-f 0,58 is reported.
All the questionnaires were produced in both English and 
GreeK versions (see appendix). The students -first language 
determined which questionnaire they received. The bacK 
translation technique was used for the various instruments, and 
for those that had copyright, such as the Wilson-Patterson 
Attitude Inventory and the Environmental Response Inventory, 
prior permission for translation was obtained from the 
pub 1isher.
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CHAPTER 6
8TUDY 1. The Salience of Air Pollution 
Introduct ion
Each city is a place with characteristic images and our 
perception is always evaluative both cognitively and 
emotionally. Deese (1976) comments,
“The physical entities of a city - streets, buildings, 
neighbourhoods - the people and the institutions all are 
invested with psychological meaning".
A part of that psychological meaning of things in people's 
subjective world is the attitude that they have towards them. 
These attitudes are of tremendous importance if we are to fully 
understand the social reality of the individual in context. For 
this reason they deserve our special attention.
Living in a big city is never perhaps a conscious
decision, but nonetheless must be under constant appraisal. The 
person must weigh up the advantages and disadvantages, the 
positive aspects (e.g. entertainment, employment) and negative 
aspects (e.g. noise,crime, pollution). One of the most
significant negative (aversive) aspects of a big city is the 
crowded environment and much recent research has been conducted 
into the effects of high urban density on our psychological 
well-being. More recently, as modern life has become
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increasingly dependent on the motor car, air pollution has
become a salient stressor.
Stress occurs in a no isy and polluted environment as the 
ind iv idual perceives himself or herself as being in a s ituat ion 
that he or she is unable to control . An individual experiences 
fear , anx iety , and/or anger when perce iv ing a threat such as 
pollut ion; tries to cope with it, and then eventually adapts to 
it, .just as we have adapted to everyth ing else. Because of 
these negat ive aspects of city 1ife it seems plausible that 
peop1e who live under stressfu1 urban cond it ions would, by a 
process of assoc iat ion, tend to have developed negat ive 
att itudes towards their p1 ace of res idence. However the
s ituat ion is complicated by many positive aspects to 1iv ing in 
a c ity. The result is a confli c t .
Peop1e are most positive about settings that include some 
natural features, but unusual arch itecture also elic its 
positive responses. The cognitive maps of city dwel1ers
general 1y maKe reference to 1andmarKs such as squares, statues, 
and other h istor ic 1ocat ions that are closely tied to the 
h istory and cu1ture of the people. As prev ious1y noted Athens 
has very few green spaces, and a very high density of 
un interest ing b1ocKs of flats, but it does have the Acropolis 
with the Parthenon rising within the centre of the city. This 
h istor ic connect ion w ith the past is invested with tremendous
1S1
psychological meaning and symbolism of heritage. Other positive 
aspects of the city are the opportunities that it gives people 
for d iffer ing and var ied occupations, and poss ib i1 it ies of 
obtaining a better edueat ion at all levels. Jobs, money, and 
hope of advancement have al1 acted to draw people into Athens 
from the provinces (see TabIe 1 on the growth of Athens over 
the years); there are more and var ied opportun it ies for
entertainments and exc itement. Again, an escape from the
c1austrophob ic attent ion that is g iven to the young in the
v i11 ages, 1 eads many to seeK escape in the anonymity of c ity
1 ife. Girls and women part icu1ar1y enjoy greater freedom, and 
unmarr ied couples can 1ive together w ithout condemnation.
In order to explore, empirically and in greater detai1 , 
the complexity of these att itudes and feelings, the Word 
Assoc iat ion method as deve1 oped by Szalay and Deese <1378) was 
ernp1oyed.
The following hypotheses were proposed: -
1. That cities are assoc iated with certain
phys ical character ist ies <1andmarKs), and for 
Athens the main structure is the Acropolis with 
the Parthenon. Th is important symbol of the 
Athen ian's anc ient her itage is now under threat 
from air pollution.
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2. Living in a city produces a conflict. For 
Athens, but not tor other GreeK cities, 
this conflict includes anxiety and concern 
over pollution.
METHOD
Subjects
The sample consisted of 54 students of Deree College 
resident in Athens.
Apparatus
Each subject was given six slips of paper made into a pad. 
Each slip of paper had the name of one of the six cities 
written on it ten times in a column in GreeK, next to this was 
a space for the subject's response.
Procedure
At the beginning of each session subjects were read the 
following instruct ions (in English).
"This experiment involves word associations. These are 
group experiments, and your responses will not be evaluated 
individually but collectively for your group. Your responses 
are completely anonymous, and you are free to give your 
associations concerning any subject. There are no bad or wrong 
answers, so do not select your responses but put them down
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spontaneous 1y in the order that they occur to you.
The tasK is easy and simple. You will find a word printed 
on each slip of paper, read ins th is st imul us word will rnaKe you 
thinK of other associated words (objects, ideas, issues, etc.). 
You are asKed to write as many separate responses as you can 
thinK of in the time allocated. Try to thinK of one~word 
responses and avoid long phrases or sentences. It is important 
that in g lying your responses you always taKe the g i y e n 
stimulus word into cons iderat ion. For example, if the stimulus 
word was 'table* and your answer was ‘writing*, in giving 
subsequent responses you must refer bacK to 'table* and avoid 
chain responses (e.g. writing, pen, inK, blue, ocean, sail).
Please worK without hurrying, but do your best to give as 
many answers as possible. One minute will be given for each 
word. At the end of one minute I will asK you to go to the next 
word. Do not worK longer than one minute on any word and do not 
read ahead or return to others 1ater".
Scoring
The scoring method was s imi1ar to that used by Szalay & 
Deese (1978), as there were insuff ic ient subj ects to construct 
an original weighting system. The system g ives more 
s ign if icance to the first responses and less s ign if icance to 
the later responses. More specifically the weights are -
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For every response in 1st and 2nd positions 8 points
For every response in 3rd position 4 points
For every response in 4th, 5th, 6th, & 7th positions 3 points
For every response in 8th and 9th positions £ points
For every response in 18th position 1 point
The total response scores were calculated by multiplying 
the number o-f responses in each position by the respective 
weight, and then totalling up the scores so obtained.
Two quite distinct and separate c 1 ass i-f icat ion systems 
were used -for categorising the responses! -features, and 
positive or negative evaluations.
For the -former it was necessary to devise a suitable sub­
categorization scheme. The di-f-ficulty here is that i-f the
categories are too wide then the analysis becomes vague and 
very general, and i-f the categories are too narrow then the 
detail becomes overwhelming. The categories that were -finally 
arrived at are shown under each city, they are inevitably a 
compromise, whilst every e-f-fort was made to maKe the categories 
■for each city comparable, i-f a particular -feature achieved
prominence -for that city alone, then a separate category was 
formed, as was the case for instance with the word 'Acropolis' 
in the Athens data, and 'White Tower' for the ThessaloniKi
data. Words that occured only once were excluded from the
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subsequent analysis.
Resu1ts
ATHENS
Categor ies Response
Frequency
Response 
Scores(we ighted)
%
City characteristics 119 419 37
Pollut ion £7 141 1£
Acropolis £4 110 10
Family £5 88 8
Capital 15 78 7
Enterta inrnent £0 71 8
Stud ies 18 56 5
Geographical items 4 15 1
Sports £ 6 0.5
Miscellaneous items 43 151 13
Total 113
Positive evaluations 8 £1
Negative evaluations 8 30
THESSALONIKI
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Categor ies Response
Frequency
Response 
Scores (weighted)
%
City characteristies 107 415 41
White Toiaer 31 165 16
Exh ib it ion 10 42 4
Family 8 27 3
2nd Capital 9 47 5
Enterta inment 4 15 1
Stud ies 10 44 4
Geographical items 17 71 7
Vacat ions 14 45 4
Miscellaneous items 40 148 15
Total 1019
Positive evaluations 13 46
Negative evaluations 1 2
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HERAKLIO
Categor ies Response
Frequency
Response V. 
Scores(weighted)
City characteristics 58 £87 £7
Family 3 12 1
Enterta inment £ 7 1
Stud ies 4 16 £
Geographical items 13 S3 7
Vacations 37 147 17
Sports 6 36 4
History/tradition 31 IIS 14
Crete 88 81 10
Produce 11 38 5
Miscellaneous items 27 36 11
Total 848
Positive evaluations 8 £3
Negative evaluations 18 43
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PATRAS
Categor ies Response
Frequency
Response Y. 
Scores <we ighted)
City characteristies 58 £45 £7
Carn ival 18 185 £0
Family 9 35 4
Stud ies 7 £5 3
Geogr aph ical i t ems 15 87 7
Vacat ions 31 35 4
Transportation 8 34 4
Miscellaneous items 84 £86 31
Total 3 1£
Positive evaluations 5 15
Negative evaluations 3 17
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LARISSA
Categor ies Response
Frequency
Response Y. 
Scores (weighted)
City characteristies 45 136 £3
Family 4 18 3
Stud ies 4 18 £
Geographical items £5 i£3 13
Transportation 14 63 3
Weather S 46 7
Miscellaneous items 53 £13 31
Total 680
Positive evaluations £ 11
Negative evaluations 10 45
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VOLOS
Categor ies Response
Frequency
Response 
Scores(we ighted)
%
City characteristies 54 217 28
Pe 1 io 14 SS 9
Port 14 S3 S
Geographical items 13 S3 S
Suburbs 15 63 8
Produce 10 51 7
Miscellaneous items GS 244 32
Total 767
Positive evaluations 5 24
Negative evaluations 2 3
Discussion
The results give clear support to the -first hypothesis. 
For all six cities various 'town characteristies 1 were the 
dominant response. These might be re-ferences to a square, a 
particular building, or some other landmarK. For Athens the 
Acropolis was mentioned most -frequently, -for ThessaloniKi it 
was the White Tower, and -for Volos the port. After these came 
more unique references that were associated with each city, 
such as activities or other salient aspects of a person's
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Interaction with the phys icai/soc ial environment. "Pollution1* 
•fell in this category -for Athens with a score o-f 141- For 
ThessaloniKi it was their annual 'exhibition', an international 
commercial event that attracts many visitors. HeraKlion on 
the island o-f Crete was associated with 'vacations', 
Patras brought to mind its 'carnival', and Volos evoKed the 
picturesque area o-f Pilion. Thus Athens was the only city that 
had associated with it an aversive aspect pollution), and 
-furthermore the references within this category were 
exclusively concerned with "air" pollution (i.e. smog, nephos, 
smoKy air etc.). This -finding provides evidence that supports 
the second hypothesis. Only Athens had this balance between 
positive (sports, entertainment etc.) and negative 
associations. These ambivalent -feelings are most liKely to 
result in a conflict.
Further support for the generation of a conflict comes 
from an examination of the alternative categorization of the 
data into positive and negative associations. Included here 
were responses with a strong emotional content (e.g. boredom, 
crazy life, pressure). Athens, HeraKio, and Patras all had 
negative evaluations that outweighed positive evaluations, but 
sufficient of both types to suggest considerable ambivalence 
towards these cities. ThessaloniKi and Volos received highly 
positive evaluations, and Larissa had predominant 1y negative 
assoc iat ions.
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As all of these associations were made by students 
resident in Athens it is possible that their depreciative view 
of Athens reflects the idealism of youth, and a tendency of
people to imagine that the grass is greener on the other side
of the hill. The subsequent study attempts to discount these 
poss ib i1 ities .
9TUDY £. Comparison of Athens and ThessaloniKi 
Introduct ion
In this study the more direct approach of a semantic 
differential rating scale was used to compare the 
environmental problems of these two major GreeK cities. It was
felt that this method not only made the process of comparison
easier, but also permitted a more detailed examination of the 
different ingredients that go to maKe up the urban 
env ironment.
The following hypotheses were proposeds-
1. The environmental problems of Athens and
and ThessaloniKi, as percieved by the 
residents of these two cities, are 
significantly different.
2. The perceived serious nature of the
environmental problems of Athens are not 
limited to young people, but are also held 
by older people.
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METHOD
Subjects.
The sample consisted of £00- students the Deree College. 
There were 123 females and 77 males. Most were aged between 16 
and £5 <n=168), the remainder were aged £6 and over. The
ThessaloniKi sample(n=18) was drawn from the University. There 
were 46 people in the parents sample <23 males and 23 
females). Only 3 subjects in this group were under 45 years 
old, the others were all older.
Research Instrument
1 2 3 4 5 6 7 8 9
Q 1 Serious air pollution-----------------------Clean air-
02 Efficient monitoring---------Inefficient monitoring
system for pollution system
03 Little information----------- Sufficient information
given to public about given to public about
pollution levels pollution levels
04 Noisy--------------------------------------------- Quiet
05 Few open spaces---------------------------- Many par-Ks
06 Good quality housing----------- Poor quality housing
07 Pleasant climate------------------ Unpleasant climate
08 Unhealthy for children---------Healthy for children
09 Traffic freely circulates--------- Traffic congested
010 Well-planned city---------------- Chaotic development
197
Qll Poor public transport--------- Good public transport
Ql£ Dirt and rubbish in streets ■------- Clean streets
Q13 Healthy -for old people Unhealthy -for old people
Q 14 Good parKing -facilities-----------Inadequate parKing
■f ac i 1 it ies
Q15 Aesthetically pleasing city---------------- Ugly city
QiS Roads adequate ----------------   Inadequate roads
QI7 Unsa-fe sewage disposal--------- Safe sewage disposal
Procedure
The questionnaire was se 1-f-exp 1 anatory , and was 
administered to the Athens and ThessaloniKi student sample 
during a class period. The parents answered the questions at 
home. Subjects gave their ratings on a 9-point scale.
Results
ATHENS
Mean sd s K e u ness
Q 1 Students £.11 1.47 £.39
Parents 1. 8£ 0.80 0.83
Q£ Students 7.11 1.95 -1. £5
Parents 6.05 1.93 -0. 19
Q3 Students 3.73 £.11 0.60
Parents 3.74 £.31 0.88
Q4 Students £.44 1.55 1.67
Parents 1.99 1. £4 £.5£
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05 Students E.51 1.56 1. r'S
Parents 1.73 0.76 0. 8£
06 Students 5.08 S. 13 0.06
Parents 5.08 £. 17 0.33
07 Students 3.91 E.41 0.70
Parents 3.97 E.51 0.51
08 Students E.85 £.05 1. 4£
Parents 3. 15 £.30
cucu«■H
09 Students 7. 19 £.31 -1.54
Parents 7. 10 £.31 -1.44
010 Students 7.09
CO©CU -1.34
Parents 6.96 £.££ -1.36
Oil Students 4. 15 £.36 0.38
Parents 6.E6 £. 0£ -0.44
0 IE Students 3.73 1. 3£ 0.49
Parents 3.34 1.77 0.53
013 Students 6.98 £. 13 -1.37
Parents 6.71 £.36 -0.99
014 Students 7.68 1.36 -£. 17
Parents 7.70 1. 9£ -£.17
015 Students 6.04 £.13 -0.4E
Parents 4.94 1.94 -0. 16
016 Students 6.9E 1. 9£ -1. 10
Parents 6.66 1.86 -1. 14
017 Students 4.04 £.04 0.48
Parents
Is"COCO £.£0 0. £6
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Cronbach's Alpha -for the Athens semantic differential 
scale was 0.84. When the student's and parent's ratings o-f 
Athens were compared no significant difference was observed.
The ratings for ThessaloniKi are presented below- 
THESSALONIKI< me an s >
G1 5.9 G£ 5.4 Q3 5.8 Q4 7.6 Q5 6.1
Q6 5. 07 4.6 Q8 5.5 Q3 4.3 010 5.1
0114.0 Q12 5.2 013 5.4 014 5.3 015 6.1
016 4.9 017 4.3
Comparison of the student's ratings for ThessaloniKi with 
those for Athens did reveal a significant difference (Sign 
test x=4, p <0 .0 5).
Discussion
The results from this study show that the perceived 
serious environmental situation of Athens is not limited to 
its youths Similar views are held by the older generation. It 
is also concluded that residents of ThessaloniKi do not 
perceive their city as being polluted. More specifically, 
ThessaloniKi is seen as a quiet and healthy place to live with 
many parKs. It is a well-planned city where traffic freely 
circulates, and parKing is no problem. Athens is not perceived 
as having any of these qualities.
STUDY 3 
Introduct ion
In 1982 a survey by Social and Community Planning and 
Research on behalf of the Health and Safety Executive(HSE) made 
a comparison of industrial, worK-related, and other risKs, 
amongst which was air pollution (Prescott-ClarK, 1982). This
study maKes use of some of the questions from the HSE survey 
plus some further questions. In addition to a cross-cultural 
comparison, these permit a more detailed analysis of people's 
beliefs about the health hazards of air pollution.
The following hypotheses were proposeds-
1. People are anxious and concerned about air 
pollution and they feel that they have little 
personal control over its possible effects.
2. This anxiety is greatest for those living and 
worKing in the city centre.
3. That people can identify the specific health 
risKs associated with photochemical air pollution.
4. That people have an intuitive understanding that 
there are "at risK" populations, and they are 
able to evaluate personal health risK and risK 
to others independently.
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METHOD
Subjects
There were -four groups, all resident in Athens! A group of 
Deree College students (n=150), a group of their parents 
(n=28), a group of students from the Dental School of Athens 
University (r» = 17), and a group of civil servants (n=34>.
Research Instrument
The questionnaire was produced in both English and GreeK 
(Append ix).
Procedure
The questionnaire was self-explanatory. It was 
administered to the Deree student sample during a class period. 
The other three groups completed their answers at home.
Results
When asKed about the possible health hazards of the air in 
their neighbourhood, 37% of the Deree students, 36% of their 
parents, 52% of the dental students, and 56% of the civil 
servants thought that the air in the area in which they lived 
contained something that was bad for their health. A comparison 
of city centre dwellers with suburban dwellers revealed a 
mar-Ked difference; 70% of those living in the centre, against 
30% of those living in the suburbs believed that the air could 
be bad for their health.
£04
TABLE £1 
AIR POLLUTION AND HEALTH HAZARD
Q. Do you thinK that there is anything in the air in your 
neighbourhood that could be bad -for your own health?
GREEK PARENTS CIVIL DENTAL
STUDENTS SERVANTS STUDENTS
<N=150> (N=£3) (N=34)
1^IIz
total
V
centre suburbs
V  V v vfm
Nothing 41
fm fm
7 48
/»
3£
fm
£9
/.
£4
Something 37 70 30 36 56 5£
Don 't Know ££ £3 ££ 3£ 15 £4
Comparison o-f students 1iv ing in centre with those 1iv ing in
2
suburbs. X = ISi.06 p<0»001 (Cramer’s V = 0.36)
2
Partitioned X for those living in the centre and those living
2
in suburbs answering nothing or someth ing . X = 17.0£ p<0.001
2
Comparison of all four groups. X = 7.5£ n .s.
A similar pattern was -found when subjects were asKed to 
rate the area in which they worKed or studied(Table ££). In the 
HSE survey 32'/. thought there was something in the air bad -for 
health, which rose to 40X when only those located in a city or 
large town were examined. In retrospect this can be seen to be
£05
a loaded question,, and as such is liKely to result in inflated 
“nay saying”. Nonetheless this effect doesn‘t explain the 
differences found both between the city centre and the suburbs, 
and between the two nations.
TABLE ££
Q. Do you thinK that there is anything 
worK/study area that could be bad for
in the air of your 
your own health?
GREEK STUDENTS DENTAL STUDENTS
City centre Suburbs City centre
(Ag.ParasKev i)
V  V v
Nothing
/• /•
e 48
/.
0
Someth ing 81 £1 6£
Don 11 Know 13 31 38
X
Partitioned X for those living in the centre or the suburbs
X
and answering either nothing or something. X = 17.00 p<0.001
(Cramer’s V= 0.34)
In contrast to many other risKs over which people feel 
they have some personal control(liKe smoKing), the health risKs
from air pollution leave people with a feeling of helplessness.
Over 75V. of all four Athenian groups felt that they could do
"not all that much" or "nothing at all" to prevent air
£06
pollution -from seriously damaging their health (Table £3). This 
finding is in complete agreement with the HSE survey which 
found only 5%, of those believing themselves at risK, 
saying they can do "a lot” to prevent this risK and 54% 
replying that they could do nothing at all.
TABLE £3
PREVENTING HEALTH DAMAGE FROM AIR POLLUTION
Q. How much do you feel you can do to prevent this air 
pollution seriously damaging your health?
COLLEGE PARENTS CIVIL DENTAL
STUDENTS
v v
SERVANTS
V
STUDENTS
v
a lot 5
/•
10
a fair amount IS 16 10 £3
not al1 that much 65 63 65 54
nothing at all 1£ £1 15 £3
As the marginal frequencies are low "a lot " and Ha fair amoui
were concatenated for the X
X % 
test . X = 1.83 n.s ■
Despite these feelings of personal helplessness most 
respondents felt that air pollution in Athens could be reduced 
or even eliminated (Table £4).
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TABLE 24
BELIEFS ABOUT REDUCTION OF AIR POLLUTION
Q. Do you believe that air pollution in Athens
a) cannot be reduced below its present level
b) can be reduced below its present level
c) can almost be completely eliminated
STUDENTS PARENTS CIVIL DENTAL
*/ V
SERVANTS
■/
STUDENTS
V
Cannot
fm
be reduced 3
fm
11
/•
3
fm
8
Can be reduced 79 99 82 76
Can be e1iminated 18 21 35 18
2
X = 8.99 n.s.
This perceived threat to health combined with a -feeling 
that the situation was out o-f control naturally produced a 
considerable degree of worry. Thus in addition to any harm from 
air pollution as a physical stressor must be added the possible 
consequences of stress from this perceived threat. Worry was 
greatest in the group of civil servants. This might be a 
reflection of their greater expertise or Knowledge in the area, 
though all four groups registered very high levels of concern 
(Table 25).
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TABLE 25
EXTENT OF WORRY ABOUT AIR POLLUTION SERIOUSLY DAMAGING HEALTH
Q. Do you ever worry about the poss ib ility that your health
might be seriously damaged by air pollution?
COLLEGE PARENTS CIVIL DENTAL
STUDENTS
v v
SERVANTS STUDENTS
/.
Worried 78(63)
fm
79(15)
fm
97(31)
fm
85(11)
Not worried 12(19) 11(4) 3(1) 15(2)
%
Comparison of 4 groups X =5. 99 n .s .
WORRY SCALE
0 1 2 3 4 5
3% 10% 20% 19% 22% 11%
College students mean = 3.3 sd = 1.65
Parents mean = 3.7 sd = 1.66
Civil servants mean = 4.7 sd = 1.41
Dental students mean = 4.2 sd = 1.54
When "the extent o-f worry was indicated on a scale of 1-6 
the civil servants rated their worry significantly higher than 
the students (t=5.74 p<0.001) and the parents ( t=3.19 p<0.01). 
There was no significant difference between the civil servants
£09
and the dental students (t=1.39 n.s.).
When asKed if the harm was serious enough that it could 
lead to an early death 22% of college students, £1% of parents, 
and 45% of civil servants answered that they thought it could. 
This figure is more than double the 8% found in the HSE survey.
Despite these fears of serious health problems and even 
early death, when questioned more closely about the possible 
ways in which their health was liKely to be affected by air 
pollution all replied that headaches and eye irritations were 
the most liKely symptoms (Table 28). These are the typical 
subacute symptoms of a photochemical smog, and are in 
themselves unliKely to bring about an early death. It seems 
people are aware of the Known short-term effects, but their 
fears are for the less well understood long-term effects.
TABLE £6
BELIEF3 ABOUT HEALTH DAMAGE FROM AIR POLLUTION
Q. If your health was affected by air pollution, which ways do 
you thinK are the most liKely?
Scales Most unliKely 1 Most 1 iKely 6
Co liege Parents Civ il Dental
Students (x") (x ) Servants <x) Students(x )
Headaches 5.07 4.94 5.13 5.00
Eye irritation 4.72 4.83 5.33 5.15
Irr itab i1ity 3.85 3.47 4.16 3.58
Cough/chest infection 3.85 3.37 4.73 3.75
SKin allergies 3.69 3.61 3.83 3.36
Depression 3.65 3.08 3.80 3.46
LacK o-f concentrat ion 3.33 2.76 4.05 3.83
Lung cancer 3.30 3.82 4.22 3.27
Asthma 3.01 4.23 4.04 3.27
Insomn ia £.33 2.72 3.48 3.33
Bronch it is £.73 3.78 3.56 3. 17
Digestive problems 2.25 £.53 3.02 £.27
Ear infections £.05 2.11 £.44 2.27
Pneumon ia 1.75 £.23 3.22 £.73
Diarrhoea 1.70 1.86 2.43 2.00
Mean 3.20 3.34 3.83 3.36
sd 1.00 0.37 0.85 0.83
The agreement between all groups uas high CKendal1 fs
coefficient of concordance W = 0.83 p <0. 001).The group of civil
servants rated the liKelihood of all health problems higher
than students, parents, and dental students <t=6.42 p<0.00l; 
t =4.63 p<0.001; t =6.£5 p <0.001).
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Respondents in all groups when asKed about the 1iKelihood 
that air pollution could seriously damage their health gave 
answers above the mid-point o-f the scale (Table £7). The 
perceived liKlihood increased with age, with parents rating 
their personal health risK signiticant1y higher than the 
students' sel-f rating (t=3.33 p<0.001). Civil servants also
rated their risK higher than the students <t=3.38 p<0.001).
A-fter completing this section o-f the questionnaire respondents 
were -further interviewed with regard to the ir, bel ie-fs about 
health risKs to their children and parents. Analysis showed 
that the old and the very young were seen as being particularly 
at risK. Parents rated their parents at 3.£ on a scale o-f 10, 
and civil servants rated their children at 3 on a scale o-f 10.
TABLE £7
LIKELIHOOD OF AIR POLLUTION SERIOUSLY DAMAGING HEALTH
Q. How liKely is it that air pollution could seriously damage 
your health?
Scales Most unliKely 0 Most liKely 10
Students mean = 6.6 sd = £.£7
Parents mean = 7.6 sd = 1.73
Civil servants mean = 7.7 sd = £. £9
Dental students mean = 6.8 sd = £.£4
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Q. How liKely is it that air pollution could seriously damage 
the health o-f your parents?
Scales Most unliKely 0 Most liKely 10
Students mean = 8.0 sd = 2.77
Parents mean = 8.2 sd = 2.10
Civil servants mean = 7.8 sd = 2.72
Q. How liKely is it that air pollution could seriously damage 
the health o-f your children?
Students mean = 5.8 sd = 2..63
Parents mean = 7.1 sd -  2 «. 16
Civil servants mean = 9.0 sd = 1,.05
When questioned more spec i-f ical 1 y about the ways in which 
the health o-f their parents or children might be a-f-fected, 
again headaches and eye irritations were cited as the most 
1iKely (Table 28).
TABLE 28
BELIEFS ABOUT HEALTH DAMAGE FROM AIR POLLUTION
Q. I-f the health o-f your parents was a-f-fected by air pollution, 
which ways do you thinK are the most liKely?
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Sc a 1 e = Mo st uni iKely 1 Mo s t liKely S
Students Parents Civil Ser
Headaches 5.24 4.96 5.53
Eye irritation 4.83 4.79 5.75
Irritab i1ity 4.43 3.68 5.72
Asthma 3.90 4.79 5.30
Cough/chest infection 3.82 4.88 5.28
SKin allergy 3.84 3.14 4.81
Insomnia 3.53 3.38 4.69
LacK of concentration 3.49 3.32 5.06
Depress ion 3.47 3.46 4.83
Lung cancer 3.35 4.46 4.44
Bronch it is 3.16 4.04 4.56
Digestive problems 2.46 2.59 4.21
Ear infections 2. 18 2.71 3.33
Diarrhoea 2.18 2.96 3.07
Pneumon ia 2.02 3.54 4.57
Mean 3.45 3.78 4.75
sd 0.96 0.82 0.73
Agreement between the groups was high (Kendall's 
coefficient o-f concordance W = 0.47 p<0.05). The civil servants 
rated the risK to their parents higher than the students rated 
the risK to their parents < t=10.42 p<0.001) and higher than
£14
the parents rated the risK to their parents <t=5.30 p<0.001).
TABLE £9
Q, If the health of your children was affected by air
pollution, which ways do you thinK are the most liKely? 
Scales Most unliKely 1 Most liKely 6
Students Parents Civil Servants
Headaches 5.75 4.7£ 5.33
Eye irritation 5.£5 4.97 5.50
Irr itab i1ity 4.67 3.£3 4.70
Depress ion 4.33 3.££ 4.00
Cough/chest infection 4.£5 4.03 5.08
Asthma 4.00 3.66
COCOn■3*
Lung cancer 4.00 3.34 4.73
SKin allergy 4.00 3. £8 4.9£
Bronch it is 3.£5 £.78 4.31
Insomn ia 3.00 3. 16 3.£7
LacK of concentration £.£5 3.17 4.73
Digestive problems £.00 £.78 3.91
Diarrhoea £.00 1.97 3.40
Ear infections 1.75 £. £3 3.55
Pneumon ia 1.33 £.7£ 4.55
Mean 3.46 3.£8 4.49
sd 1.35 0.8£ 0.70
£15
Kendall’s coef f ic ient of concordance was high W =0.43 
P<0.05. The civil servants' ratings were higher than the 
students' ratings <t= 3.37 p<0.01) and the parents' ratings
<t=3.8£ p<0.001)» The students' and parents' ratings did not 
d iffer .
It is a most difficult epidemiological problem to 
attribute any one death to air pollution exposure. There is a 
wide variation of human sensitivity to air pollutants, with 
children and the elderly being the most susceptible. The best 
analysis that can be achieved is a correlation between 
increased levels of pollutants and increased numbers of deaths, 
usually respiratory diseases. In the past, smog episodes have 
typically been reported in this manner. In London in 195£ an 
estimated 4,000 excess deaths were attributed to the smog, and 
an additional 1,000 deaths were attributed to the smog of 1956. 
Sometimes an episode is not noticed until years later,this was 
the case with New YorK, an excess of £00 deaths due to the 
stagnation of 60^ and smoKe in 1953 was not recognized until 9 
years later, when a reanalysis brought this to light.
Respondents in all groups were asKed about the number of 
deaths each year caused in some way by air pollution; a similar 
question had been included in the HSE survey. The modal answer- 
given by the GreeK sample was 500 deaths a year (Table 30) of a 
yearly total of 86,000 deaths.
£16
T A n i  i—i n o u c . o u
PERCEIVED NUMBER OF DEATHS EACH YEAR FROM AIR POLLUTION
Q. O-f -the 86,000 people who die each year in Greece, how many 
do you thinK die -from diseases caused in some way by air 
pol1ut ion?
Number o-f deaths/year Subjects<N=160)
5 people 1 1 %
10 people 17 11%
50 people 10 6%
100 people £5 16%
500 people 34 £1%
1,000 people £9 18%
5,000 people 31 19%
10,000 people 13 8%
In the HSE survey the modal reply was 1,000 deaths a year, 
this was given in the Knowledge that the total number o-f yearly 
deaths in Britain was 600,000. In the HSE conclusions -fewer 
deaths were attributed to air pollution than any other o-f the 
surveyed risKs with the exception o-f diseases caused by nuclear 
plants (Table 31). It is concluded, given the higher proportion 
o-f the GreeK sample that the risK -from air pollution is 
perceived as being more serious -for the Athenian sample.
TABLE 31 217
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In an attempt to come to a better understanding of the 
psychological process underlying these judgements a further 
investigation was undertaKen.
STUDY 4 
Introduct ion
Glovic, Fischhoff, and Lichtenstein <1979) reported a 
systematic bias in people's judgement of the frequency of 
various causes of death when compared to the statistical 
estsimates. They found that rare causes tended to be 
overestimated and that common causes of death are 
underestimated. In their study, subjects were given the actual 
number of deaths from motor accidents and their tasK was to 
maKe estimates for the other causes. People consistently 
underestimated the difference between the 1iKehoods of the most 
and least frequent causes of death (Figure 9). When this 
American study was replicated in Germany by Renn <1983), again 
using motor accidents as the base, a consistent overestimation 
was found for all those risKs having less fatalities than motor 
accidents and a consistent underestimation for all those risKs 
having fatalities greater than motor accidents (Figure 9).
Hypothesis! People's estimates are affected by the baserate 
information supplied by the experimenter.
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RELATIONSHIP BETWEEN JUDGED FREQUENCY AND ACTUAL FREQUENCY FOR
DIFFERENT CAUSES OF DEATH
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METHOD
Subjects
The sample consisted of 67 GreeK college students who 
volunteered to participate in response to an announcement.
Procedure
This uas a sorting tasK in which each subject was 
presented with 11 cards and on each card was printed a 
different cause of death! cancer, heart disease, motor 
accident, accidental -fall, murder, diabetes, suicide, drowning, 
pneumonia, tuberculosis, and appendicitis. The subject was 
•first asKed to sort the cards into the order which showed the 
most -frequent cause through to the least -frequent cause. After 
this was completed they were asKed to estimate the annual 
number o-f deaths in Greece from each cause. At this stage the 
subjects were randomly divided into two groups. Group 1 was 
given the information that 35,000 people died every year in 
Greece from heart disease <the highest single cause of death in 
Greece, but they were not given this additional information). 
Group 2 was told that 82 people were murdered every year in 
Greece.
Results
A very clear pattern of results was obtained, those 
subjects who were given the larger figure (heart disease) 
overestimated all the other causes of death, whilst the group
SSI
given -the lower -figure (murders) underestimated all the other 
causes o-f death (Table 3S, and Figures 10,11,& IS) except 
appendicitis, which interestingly was the only cause o-f death 
lower than the given anchor point.
TABLE 32
ESTIMATED FREQUENCY OF DEATHS ACTUAL 
CAUSE GROUP 1 GROUP 2 FREQUENCY
mean CRV mean CRV OF DEATI
Cancer <c) 22,743 54 2,781 327 17,052
Heart diseases(h) - - 2,488 - 35,000
Motor accidents(mo) 22,455 71 780 79 2,012
Accidental falls<f) 8,207 140 886 374 1,148
Murder(mu) 6,048 - - - 82
Diabetes(d i) 6,470 116 306 179 3,262
Suicide(s) 4,582 155 257 194 347
Drown ing (dr ) 4,712 140 118 117 242
Pneumon ia(p) 3,315 136 317 341 1,418
Tuberculos is (t) 3,681 155 256 288 266
Append ic it is(a) 1,870 195 78 162 7
CRV = Coe-f-f ic ient of Relative Variation (defined as variation 
as a percentage of central tendency).
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The ordering o-f the causes is similar -for the two groups 
<Pearson's correlation coefficient = 0.80 p<0.01). From this
data it is concluded that the general bias reported by Slovic,
Fischhoff, Lichtenstein <1979) seems to be an artefact of their 
choosing to supply their subjects with the number of deaths 
from motor vehicle accidents, a value uhich is rather central. 
What appears to be happening is that subjects have a limited 
idea of the range of numbers involved and are using the given
figures as a base from uhich to estimate a rather limited
FIGURE 11 223
X and Y scores were converted to logarithms. Then the least 
squares regression line uas calculated. The equation -for the
regression line uas o-f the -form log y = log a + b log x. Thij5
uas converted bacK to a linear equation o-f the -form y = ax .
The equation for Group 1 uas: y = 15.85 x °
The equation -for Group 2 uas: y = 0.000003 x
Q
©
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range. No doubt this effect would have influenced the numbers 
reported by the HSE survey and the survey reported in Study 2, 
leading to an overestimate in both cases.
General Discussion
These three studies and the HSE survey have provided 
evidence that Athens is perceived as being a polluted city, and 
that there is a high level of concern about the effects of air 
pollution on health.
All these studies can be criticised for ignoring the 
contextual relevance to risK perception of social class,
personal experiences, and political ideology. These social 
factors play a significant role and cannot be neglected.
Douglas <1982, 1986) has been the most forceful advocate of the 
importance of culture as a mediating element. However, her worK 
is theoretical rather than empirical. In order to address her 
thesis and correct some of the shortcomings of the previous 
studies, it is necessary in subsequent studies to examine the 
relationship of risK perception and environmental concern to 
ideology. By using a GreeK sample it is possible to maKe
exactly the comparisons needed to gain an empirical
understanding of the mediating effects of culture.
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CHAPTER 7
STUDY 5. Personal Control and Social Control
The survey in Study 3 reported that most repondents 
believed their health uas threatened by air pollution. This 
primary appraisal o-f a threat to health uas -followed by a 
secondary appraisal that there was little that could be done to 
avoid it. Despite these -feelings o-f personal helplessness, it 
uas thought that the problem o-f air pollution in Athens uas not 
an insoluble one. Most people held the opinion that pollution 
could be reduced below its present levels or almost completely 
eliminated (see Table 24, Chapter S). The implication being 
that the reduction could be brought about through social 
control and cooperation. This distinction between personal 
control or lacK o-f it and social control or lacK o-f it forms 
the basis of the next investigation.
In contrast to Eastern society where "fatalism" plays a 
significant role, Western society lays great store on the 
pursuit of control, especially personal control. Whilst this 
may bring some advantages, Weisz et al.(1384) have suggested 
that the single-minded pursuit of personal control combined 
with an emphasis on self-expression undermines our social 
structures and provoKes "commons dilemmas". Ideas about 
personal control are generalised beliefs that concern the 
extent to which someone can control outcomes of
significance. Under any ambiguous conditions such generalised
£27
beliefs would be most influential (FolKman, 1984). The
potential long-term effect of exposure to polluted air 
undoubtedly falls into the category of an ambiguous situation. 
Consequently, internally oriented people would be actively 
motivated to seeK out information about environmental
pollution. This would result in their having greater objective 
Knowledge, which they would use in attempting to control their 
environment (Trigg et al., 1976). Internals were liKely to
engage in changing products, writing to officials, contacting a 
government agency, belonging to an organisation, or giving 
money to an organisation. Whereas externals would tend to
believe any form of action to be pointless.
Socio-political control centres on beliefs that an 
individual has about what effect he can have upon the society 
in which he lives. Apart from this perceived influence of an 
individual within the socio-political arena, there is also the 
perceived effectiveness of socio-political forces to resolve 
the difficulties of the social problem space. In this space 
there is a dynamic relationship between the individual and all 
others, and also between the groups and institutions to which 
they belong.
There have been a number of studies that have analysed the 
factor structure of the locus of control(LOC) construct (for a 
review see Lefcourt, 1982). Of particular interest are those
228
which have differentiated a personal control factor from a 
social control factor. In 1869, Gurin et al. identified four 
factors; one of uhich referred to personal control and another 
to social control. In another study, Mirels<1970) reported two 
factors! Personal control, and the extent to uhich a person 
believes a citizen can exert control over social and political 
affairs. Reid and Ware (1973) have also identified two factors 
uhich they labelled fatalism and social system control. 
Subsequently, in an extended version of the I-E scale, they 
found a factor concerned with self-control. Collins in 1974 
reported four factors for the I-E scale. He used a 24 item 
forced choice, in uhich a respondent may score external because 
of a belief the world is, difficult, unjust, governed by 
lucK/chance, or politically unresponsive.
Comparison of the various studies of LOC is complicated by 
the fact that different versions of the I-E scale have been 
used. In those studies that have used Rotter's full scale many 
of the differences are a function of different factoring 
methods and different psychometric "rules of thumb". Recently 
however, ParKes(1985) using the "Very Simple Structure" method 
demonstrated that the two factor solution was the optimal 
solution. Her two factors were: Personal and socio-political 
control.
In the context of the present thesis it seems reasonable
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to assume that personal control has two aspects! self-control 
in which the "self" is both the source and the target of the 
control, and personal control that is targeted at others.
Socio-political control also has two aspects! Primary control 
(the perceived influence of an individual within society to 
mold the social fabric), and secondary control (the percieved 
control exerted by society on its individual members by socio­
political forces). That is, social control is bidirectional; 
the primary control that a person exerts on society, and 
secondary control in which the individual accepts and adjusts 
to the demands of the various social institutions. In the
latter case control is achieved either vicariously through
identification with the social organs of control, or through 
the ability to predict liKely consequences.
The above mentioned distinctions can be summarised thus!-
1. Personal control of self. I! I am master of my own destiny
E; My life is determined by fate
2. Personal control of others. H  I can influence what others do
E: Other people's behaviour is 
beyond my control
3. Social control of self on society (primary control).
I: With enough activity I can 
influence government 
E: Individuals are powerless to 
influence government.
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4. Social control by society on self (secondary control)
Is Government is master of 
society's destiny.
Es Government is powerless, 
society is determined by 
chance external factors.
Validity data for the primary social control factor has 
been supplied by Abramowitz(1973) who found the socio-political 
factor predicted political commitment. Whereas some researchers 
(e.g. Silvern & MaKamura, 1971) found militant extremist 
activism associated with externality, more conventional anti­
pollution activities (e.g. changing products, writing letters) 
have been found to be associated with "optimistic" internals 
(Trigg et al., 1976). These discrepancies might be due to the 
nature of the social control items which were all democratic. 
This ideology is unliKely to be espoused by militant 
extremists. Alternatively their motivation might spring from 
altogether different sources such as sensation seeKing or the 
intimacy and support derived from membership of a small group.
None of the previously mentioned locus of control scales 
made any distinction between control over successes and 
failures, and yet individuals do maKe differential attributions 
for positive and negative outcomes (e.g.the self-serving biases 
of attributing success internally and failure externally).
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Brew in and Shapiro (1984) showed that Rotter's I-E scale 
correlated with responsibility for positive outcomes but not 
for negative outcomes. In their experiment a negative outcome 
was taKen to refer to a sense of causality (as opposed to the 
alternative sense of escaping or avoiding punishment)! An 
internal interprets negative outcomes as due to his character, 
an external would deny he/she caused a negative outcome or 
attribute its occurence to bad lucK or chance. A limitation of 
the Brew in and Shapiro study was that all the items referred to 
personal control. There is a need to replicate their findings, 
and to extend their generality by using a different population. 
It is also necessary to examine the positive/negative outcomes 
distinction with respect to social as well as personal control.
The following hypotheses were proposed!-
1. The locus of control construct is multidimensional, and 
the various types of personal control and socio­
political control are not culture-bound, and should 
therefore be found in a GreeK sample.
2. The stability of the personal/social control constructs 
is such that analogous structures will be elicited by 
multidimensional seal ing(1*109) and by factor analysis.
3. The different attributions of personal control made for 
positive and negative outcomes are culture-free.
£3 2
(This is a replication o-f the Brew in & Shapiro (1984) 
study that extends the generality o-f their -findings by 
drawing on a GreeK sample).
4. The positive/negative distinction drawn by Brewin and 
Shapiro(1984) extends to socio-political control. (That 
is, people will attribute the positive aspects o-f 
social policy to their concern, but the more 
problematic issues are less 1iKely to be so attributed 
and may be viewed as being out o-f control or attributed 
to powerful others.)
METHOD
Subjects
The subjects in this phase of the study were students of 
Deree College. The Rotter Locus of Control Scale was completed 
by 186 students. The Responsibility for Positive Outcomes(RPO) 
questionnaire was completed by 172 students, and the 
Responsibility for Negative Outcomes (RNQ) questionnaire by 177 
students. The Social Control questionnaire was completed by 220 
students.
Measures
Rotter's Locus of Control scale (see Chapter 5). The 
original Rotter I-E scale was used in which subjects had to 
choose between two items, one representing an "internal1 and
£33
the other- an "external * position. These were randomly mixed and 
6 -filler items were added.
Responsibility for Positive and Negative Outcomes (see 
Chapter 5). These were the same questions as used by Brew in and 
Shapiro (1984). Both the RPO and the RNO questionnaires
consisted of 6 questions scored on a scale 1-5. This yielded a 
range of possible scores from 6-30.
Social Control questionnaire (see Chapter 5). This
questionnaire consisted of £3 questions scored on a scale 1 
(strongly agree) to 5 (strongly disagree).
Procedure
The questionnaires were self-explanatory and were 
administered during a class period. Students were permitted to 
complete them at their own pace.
Results
The mean score for the I-E scale was 12.80 (sd=4.33). The
scores of the men (x=13.15 sd=4.5£) were not significantly
different (t=0.70) from those of the women (x=12.65 sd=4.£6).
Principal Factor Analysis 
Factor extraction. Kaiser's criterion of extracting those 
factors having a latent root >1 yields 7 factors. Cattell's
£34
scree test suggests 6 factors should be extracted. However, it 
was decided to extract 5 factors because in this solution the 
first two factors corresponded to personal and social control.
Factor Eigenvalue 'A of Variance Cum. :
1 4.15 18.0 18.0
£ 1.68 7.3 £5.3
3 1.56 6.8 3£. 1
4 1.38 6.0 38.1
5 l.£6 5.5 43.6
Factor rotation. A direct obiimin rotation was performed 
with Kaiser normalisation.
Factor Pattern
Rotated Factor Loadings 
1 £ 3 4 5
IE £ <0.40) 0.05 -0.09 0.0£ 0.15
IE 3 0. 10 <-0.36) -0.0£ 0.03 -0.01
IE 4 -0.00 -0.19 0.03 -0.13 <0.55)
IE 5 0.02 -0.05 <0.47) -0.00 0.13
IE 6 0.15 0.1£ -0.01 0. 10 <0.30)
IE 7 0.01 0.1£ -0.00 <-0.86) 0.08
IE 8 0.£6 -0.00 0.84 -0. 1£ -0.16
IE 10 -0.05 -0.0£ <0.47) 0.02 0.08
IE 11 0.£8 -0.05 0.09 0.09 0. 19
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IE 12 -0.07 <-0.54) 0.03 -0.08 -0.08
IE 13 <0.46) -0.32 0. 11 0.12 -0.12
IE 15 0.21 0.04 <0.36) -0.06 0.10
IE 16 0.31 0.04 0.04 -0.15 0.24
IE 17 -0.05 <-0.69) -0.03 -0.03 0.07
IE 18 <0.65) -0.25 -0.01 0.03 -0.15
IE 20 -0.08 -0.15 0.19 -0.09 <0.30)
IE 21 0.20 0.06 0.03 0. 10 0.03
IE 22 0.12 <-0.50) -0.01 0.05 0.05
IE 23 -0.08 0.05 <0.71) 0.03 -0.14
IE 25 <0.62) -0.20 -0.02 -0.25 -0.03
IE 26 0. 10 -0.17 0.25 -0.12 -0.13
IE 28 <0.31) -0.13 0.11 -0.03 0.20
IE 29 -0.02 <-0.36) 0.16 0. 10 0.20
Salient loadings> 1 0.301 in bracKets.
Factor Correlat ions
Factor 1 Factor 2 Factor 3 Factor 4 Factoi
Factor 1 1.00
Factor 2 -0.21 1.00
Factor 3 0.28 -0.33 1.00
Factor 4 -0.05 0.18 -0.17 1.00
Factor 5 0.22 -0.07 0.16 -0.03 1.00
FACTOR 1. PERSONAL CONTROL<PER/I-E).
People's misfortunes result from the mistaKes they maKe<IE2)
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When I maKe plans, I am almost certain that I can maKe them 
uorK<IE13)
There is really no such thing as "lucK"<IE18)
It is impossible for me to believe that chance or lucK plays an 
important role in my life<IE25)
What happens to me is my own doing<IE28)
FACTOR 2. SOCIAL CONTROL<SOC/I-E).
One of the major reasons why we have wars is because people 
don't taKe enough interest in politics<IE3)
The average citizen can have an influence in government 
dec is ions <IE12)
By taKing an active part in political and social affairs the 
people can control world events<IE17)
With enough effort we can wipe out political corrupt ion<IE22) 
In the long run the people are responsible for bad government 
on a national as well as on a local level(IE23)
The PER/I-E scale <2,13,18,25,28) was compared to the 
Personal Control scale <9,13,15,25,28) extracted by Gurin et 
al.<1969) and the Gurin scale was rejected because its 
reliability was found to be lower <8.60).
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The analysis so far provides evidence in support of the 
Hypothesis 1, namely LOC's multidimensional nature and the 
universality of the personal/social control distinction. To 
examine Hypothesis £ Smallest Space Analysis <SSA) was used.
SSA is a multidimensional scaling procedure that 
transforms an association matrix into a matrix of euclidean 
distances such that the distance matrix is a monotonic function 
of the association matrix. This distance matrix is then 
transformed into a set of points described by cartesian 
coordinates in N-dimensional space. When these points are 
plotted they form a geometric representation of the underlying 
structure of the data (Canter, Brown, & Richardson, 1976).
Points may be plotted in two or more dimensional space, 
the choice is the investigator's and would depend on the trade­
off between the "stress" or "goodness of fit" of the particular 
model and the complexity of further dimensions (i.e. a stage is 
reached where the addition of further dimensions does not 
significantly reduce the "stress").
There are several ways in which an 36A can be interpreted. 
It is possible to interpret and name the dimensional axes of 
the spatial representation. It is also possible to consider the 
clusters of points, and for that matter areas where there is an 
absence of clusters of points.
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SSA on Rotter I-E Scale
The three-dimensional solution uas chosen and 
interpretation concentrated on an examination of the clustering 
of the personal and soc ial control items, Furthermore, 
previously derived factor analytic solutions for personal and 
social control <MireIs,- 13781 ParKes, 1385) were superimposed 
on the SSft plot,
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3 Dimensional Solution 
VECTOR I
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SMALLEST SPACE ANALYSIS ON ROTTER I-E SCALE 
3 Dimensional solution 
VECTOR £'
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Examination o-f the SSA plots suggests that Vector 1 is a 
social/personal dimension. This holds true not only -for the 
present GreeK data, but also -for the derived scales -from the 
•factor analytic studies o-f Mirels<1970) on a U.S. sample and 
ParKes < 1985) on a U.K. sample. These -findings can be taKen as 
evidence supporting Hypothesis 2, and -further interpretation o-f 
the SSA plots is probably not justified.
In order to investigate the third Hypothesis student's 
scores on the PER/I-E and SOC/I-E scales o-f the Rotter I-E 
questionnaire were compared to their scores on the RPO and RNO 
questionnaires. The correlations obtained uere:-
ROTTER PER/I-E SOC/I-E RPO RNO
ROTTER 1.00
PER/I-E 0.76*** 1.00
SOC/I-E 0.66*** 0.69*** 1.00
RPO 0.56*** 0.49*** 0.31*** 1.00
RNO 0.15* 0.21** -0.04 0.16* 1.00
Reliability coe-f-f ic ient alpha
ROTTER PER/I-E SOC/I-E RPO RNO
0.77 0.70 0.62 0.72 0.59
Mean 35.70 8.50 7.10 22.50 19.50
SO 4.40 1.40 1.50 3.50 3.30
* p<0.05; ** p <0.01; *** p<0.001
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There were no significant differences between male and 
■female scores on RPG<t=0.05) and RNO(t=0.65). The significance
0-f the difference between the RPO and RNO correlations and the
1-E was tested using Hotteling's t-test (Van Tassel, 1931). 
This revealed a significant difference for ROTTER (t=4.92 
df = 166, p<0•001), PER/I-E (t = 3.22 df = 166, p<0.01>, and 
SOC/I-E <t = 3.65 df = 166, p<0.001).
The finding that all the differences between the RPO and 
RNO correlations with I-E are significant gives support to the 
third hypothesis, namely that internality is much more strongly 
related to the attribution of responsibi1ity for positive 
outcomes than for negative outcomes.
To gain a deeper understanding of the relationship between 
internality (personal and social) and attribution of 
responsibi1ity several additional analyses were undertaKen.
In contrast to the other scales SOC/I-E was highly
correlated with RPO and not at all with RNO. Ulhen the
correlation matrix was corrected for attenuation (Carmines &
Zeller, 1379) the following results were obtained.
[Corrected correlation=correlation //re1iability/ reliability 3
4 1 X
PER/I-E SOC/I-E RPO 
RPO 0.69 0.46
RNO 0.33 -0.06 0.25
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This lends support to the reality of this difference in 
SOC/I-E correlations with RPO and RNO, because the correlation 
between SOC/I-E and RPO becomes greater after correction, yet 
for SOC/I-E and RNO it remains close to zero. It seems 
therefore that as far as RNO is concerned individuals high on 
primary social control are much less liKely to attribute 
responsibi1ity for negative outcomes when making judgements 
concerning personal reference than individuals high on personal 
control.
The mean score on the Rotter I-E scale was used to divide 
the subjects into two groups. Those subjects scoring above the 
mean were labelled Internals <N=89), and those scoring below 
the mean were labelled Externals <N=71).
The scores of all subjects on the RPO scale were then 
plotted against their scores on the RNO scale. A diagonal line 
was drawn from point 0,0 to point £4,24. Those subjects who 
were above this line had scored higher on the RPO scale than on 
the RNO scale, and those subjects who were below the line had 
scored lower on the RPO scale than the RNO scale. Subjects 
whose scores on both scales were equal necessarily fell exactly 
on the 1ine.
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FIGURE 12
Closer inspection reveals above -the line there are more 
Internals, and belou the line more externals.
INTERNALS EXTERNALS TOTAL 
ABOVE 74 48 122
BELOW 15 23 38
TOTAL 89 71 ISO
2_
X = 4.44 d-f = 1, p<0.05
That internals Mould score higher on RPO than RNO was 
expected, but the -finding that externals uere more liKely to 
attribute negative outcomes to their oun -failure than positive 
outcomes to their oun e-f-forts Has not predicted.
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The mean o-f -the Internal scores was 17.38 (sd=£.75) for 
RPO, and 13.87 (sd=3.37) -for RNO. Externals mean scores- on the
RPO were 14.84 <sd=3.3S), and on the RNO were 13.1S <sd=3.53).
Thus- the difference in the mean scores- for positive and
negative attributions was 4.11 for Internals compared with 1.65
for Externals (Figure 13).
Hypothesis 4 required the development of a new 
questionnaire, because of the rather limited set of social 
control items in the Rotter questionnaire and the exclusive 
personal references of the RPO and RNO questionnaires.
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SOCIAL CONTROL SCALE<SC)
Principal Factor Analysis 
Factor Extraction. The -first three -factors were extracted. 
Factor Eigenvalue V. o-f Var. Cum. '/.
1 3.42 14.S 14.9
2 2.70 11.8 26.6
3 2.30 10.0 36.6
Factor Rotation. A direct obiimin rotation uas performed 
with Kaiser normalisation.
Factor Pattern. Rotated Factor Loadings
Factor 1 Factor 2 Factor 3
Q1 0.04 0.03 <0.44)
02 0.19 -0.02 -0.29
Q3 <0.50) -0.28 -0.15
04 0.03 0. 10 <0.45)
05 -0.12 -0.05 0.23
06 0.15 -0.04 <0.56)
07 -0.01 <-0.68) 0.25
03 <0.39) 0.00 -0.21
09 -0.03 -0.10 <0.32)
010 <0.35) -0. 10 0.04
Oil <0.56) 0.09 0.10
012 <0.48) 0.20 -0.05
013 -0.02 <-0.52) -0.13
Q14 <0.36) 0.04 0.07
015 <0.63) 0.03 -0.01
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Q 16 0.08 (-0.77) 0.09
Q17 0.28 -0.27 0.14
Q 18 0.43 0.04 (0.43)
Q19 0.04 -0.26 “0.21
Q20 “0.09 (-0.32) 0.02
Q21 (0.62) -0.13 0.01
Q£2 0.02 (“0.80) 0.10
Q23 0.07 -0.13 (0.47)
oadings > J 0.30j1 in brackets
>rrelat ions
Factor i Factor 2 Factor 3
1 1.00
2 -0.06 1.00
3 0.02 “0.03 1.00
FACTOR 1. CONTROL<Positively Keyed items)
By taking an active part in political and social affairs 
the people can control world events<Q3)
The government's environmental policy -for combatting 
pollution both in the air and sea is a direct result o-f 
people's concern on this issue(QS)
It is only through the pressure exerted on world leaders by 
ordinary people<worKing through the international peace 
movement) that world peace has been maintained(Q10)
With strict urban planning the government could transform 
our cities into much more pleasant places to live(Qll)
It is through the interest o-f parents and teachers that the
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educational system is at the level it is today<Ql£)
The world population explosion will only be controlled by 
international action with governments cooperating(Q14)
The level o-f health care provided by the state could be 
improved if people pressed the government on this 
issue <Q15>
Human rights groups Keep constant watch and thus help 
ensure basic freedoms for all, by their pressure on 
governments<Q£1)
FACTOR £. CYNICJSM<Negatively Keyed items)
Whether there is war or peace in the world will be decided 
by the few people in power and the average person will 
have little say in what happens(Q7)*
Governments will violate human rights if it is in their 
interest to do so and the actions of human rights groups 
has little or no influence<Q13)#
The only time the average person has any influence over- 
government decisions is just before an elect ion<Q16)*
The government's failure to control inflation is primarily 
because of consumer demand(Q20)#
Experts and specialists decide on most government policies, 
and the average person has little influence(Q2£)*
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FACTOR 3. GOVERN(Positively Keyed items)
Inflation is determined by factors outside the control of 
governments(Q1)#
With a real effort the government could eliminate pollution 
within 5/10 years(Q4)
Unemployment goes in cycles and there is not much the 
government can do about it(Q6)*
Even if the government tooK firm action, it is doubtful if 
the traffic circulation problems of Athens could be 
solved (Q9)#
With a well organised program the government could 
substantially reduce unemployment<Q18)
The government cannot taKe firm action on pollution 
problems because any solution would be unacceptable to the 
people who live in Athens(Q£3)#
% recoded (scoring reversed)
CONTROL is clearly related to both the control that the 
ordinary person can have on government and the belief that 
governments can taKe effective action over world problems. It 
would be expected that high scorers on this scale would .join 
pressure groups. CYNICISM centres upon beliefs that power lies 
firmly with the government and the individual has little 
influence. GOVERN relates to beliefs that the government alone 
has the ability to control social and economic problems.
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When the scores for the Social Control scales are compared 
with the scores on the Rotter questionnaire and its subscales 
the following correlations are obtained:-
Correlation Matrix
SC CONTROL CYNICISM GOVERN ROTTER PER/I-E SOC/I-E 
CONTROL 0.99***
CYNICISM 0.94*** 0.90***
GOVERN 0.93*** 0.95*** 0.89***
ROTTER 0.£4*** 0.££*** 0.33*** 0.£0**
PER/I-E 0.14* 0.1£* 0.£0** 0.14* 0.76***
SOC/I-E 0.18** 0.15* 0.£6*** 0.17** 0.66*** 0.69*** 1.0
Reliability coefficient alpha
0.63 0.70 0.75 0.61 0.77 0.70 0.6£
* P<0.05J ** P<0.0lJ *** P<0.001
The significance of the difference between the PER/I-E and 
SOC/I-E correlations for the Social Control scales was tested 
using Hotelling's t-test. This did not reveal any significant 
differences for CONTROLS=-0.58), CYNICISMCt=1.13), or 
GOVERN(t=0.£5), though all were in the expected direction (i.e. 
SOC/I-E higher than PER/I-E).
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Discuss ion
The -factor analysis o-f Rotter's questionnaire yielded 
personal and social control scales with good reliability. 
People who were categorised as external personal control tended 
to taKe a -fatal isitic view o-f life, and those categorised as 
external social control tended to be politically alienated. 
However, as this instrument only measured primary social 
control, it was necessary to develop another questionnaire to 
investigate secondary social control. It is possible that the 
feelings of alienation would not occur if the individual 
identified with the organs of government and thereby achieved 
secondary social control.
The validity of the personal and primary social control 
constructs was confirmed with the MDS analysis. Vector 1 
clearly related to a personal/social dimension. Comparison with 
the results from the U.S.A. and Britain gave support to the 
culture-free nature of this distinction. Attribution of 
responsibility for positive and negative outcomes was also 
examined, and the results of Brew in and Shapiro <1934) were 
replicated.
The nature of secondary social control proved to be more 
problematic. Three factors emerged from the analysis of the 
questionnaire. GOVERN concerned beliefs about the effectiveness 
of government to resolve various social and economic problems.
These beliefs must predicate both primary and secondary 
control. The two other subscales (CONTROL and CYNICISM) 
described primary social control. They were highly positively 
correlated, and people who felt they were capable of 
influencing governmental decisions were the least cynical. 
Cynicism goes hand-in-hand with feelings of political 
impotence. Evidence for secondary social control and 
differential attributions of responsibility within he social 
domain were not found. The most liKely reason is that there is 
a mediating process of identification before secondary social 
control is experienced. Without identification the individual 
will feel manipulated and cynical. As the process of social 
identification must be connected to political beliefs, it was 
felt a more detailed examination of the relationship between 
ideology and control was needed. This formed the basis of the 
subsequent study.
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STUDY 6. Ideology and Control
O-f all the many ideologies that might be investigated, 
conservatism is probably the most pertinent to a discussion o-f 
beliefs concerning personal and social control. Conservatism 
can be described as a resistance to change and a tendency to 
prefer- safe, traditional, and conventional forms of 
institutions and behaviour. The conservative attitude syndrome 
is a general preference for playing safe and avoiding risKs, 
one that results in a tendency to oppose progressive changes 
made by technological developments and changing social 
conditions and to favor a return to an earlier more familiar 
and therefore less threatening state of affairs.
It may be surmised that underlying, and acting as a common 
basis for the conservative attitude syndrome is a generalised 
susceptabi1ity to feeling threatened in the face of stimulus or 
response uncertainty. The former would include risKs such as 
natural hazards, quasi-natural hazards (air pollution), 
financial problems, accidents, and health problems. The latter 
would reflect a lacK of confidence in the individual's ability 
to control events (low self esteem), and is thus similar to the 
person classified as "external" on the dimension of personal 
control.
When threatened, a person who scored high on the 
conservatism scale would be expected to show the maximum amount
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o-f adjustment both behavioural and psychological. The threat 
would be perceived as being greater and there would be an 
intense disliKe o-f the ensuing internal con-f 1 ict resulting in a 
strong need -for control. Possible consequences might be a 
cognitive restructuring that avoided accepting that there was a 
risK, and a con-fidence that the external authorities and 
society's experts had the situation well under control.
Wilson(1975) in his analysis o-f conservatism sugested that 
orthogonal to the conservative dimension is a realist/idealist 
dimension. The realist is practical, selfish, concerned with 
personal sel-f-interest, and expedient in his attitudes and 
beliefs, while the idealist derives his attitudes -from some 
Kind o-f systematic ideology or world view, be it moral, 
religious, or political. The realist is person oriented 
(personal sel-f-interest), whilst the idealist is society 
oriented (social sel-f-interest).
As it is also possible to distinguish a personal -from a 
socio-political aspect o-f locus o-f control, in which people may 
be classified as either internal or external, it follows that 
people may be classified in four possible ways:-
Personal Control
Social Internal
Control External
Internal External
A B
C D
A. Personal control internal/Social control internal. This 
person is the complete internal who believes he has effective 
control over his own personal life, and that as an individual 
he has effective control within the socio-political 
organisation of the society to which he belongs. Trigg et al. 
<1976) reported that such people are more liKely to become 
involved in conservation activities.
B. Personal control external/Social control internal. This 
type of individual feels he has no control over his personal 
life, but retains the belief that an individual can exert 
effective control within the society he lives in. These 
feelings of loss of personal control may be the consequence of 
depression (Brew in and Shapiro, 1994).
C. Personal control internal/Social control external. A 
person who believes himself to be personally effective, but 
does not believe in the effectiveness of the individual within 
the socio-political sphere. Political activists (Sanger and 
AiKen, 1972).
D. Personal control external/Social control external (The 
complete external). Neither his personal life nor society is 
seen by him as being under his control or influenece (i.e. 
alienat ion).
Faced with a threat an individual must maKe a decision,
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whether action needed at a personal level or at a socio­
political level. That is any problem must be categorized as 
either one o-f personal concern and therefore personal action, 
or one of social concern and therefore societal action. Whether 
any action would be taKen after such classification would of 
course depend on the individual's beliefs about control. An 
example may help to clarify; air pollution could be categorized 
as a problem requiring societal action rather than personal 
action, whereas unemployment could be classified as a problem 
for personal action rather than societal action. It must be 
stressed that such a classification system could be entirely 
idiosyncratic, the important point is their independence from 
beliefs about control.
The following hypotheses were proposed:-
1.That the conservative ideology is culture-free, and 
should therefore be found in a GreeK sample.
2.The stability of the conservative construct is such that 
similar structures will be elicited by multidimensional 
scaling <MDS) and by factor analysis.
3.Conservatism should be inversely related to personal 
control and primary social control.
4.Conservatism positively correlates with secondary social
control.
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METHOD
Subjects
The subjects were students o-f Deree college. There were 
33£, o-f which £23 were -female and 110 male.
Measures
Wilson-Patterson Attitude Inventory(see chapter 5). 
Procedure
The questionnaire was self-explanatory and was 
administered during a class period. Students were permitted to 
complete the questions at their own pace.
Results
The mean for the males was 38.25 <sd=11.32), and for the 
females was 36.08 <sd=9.83). This difference was not
significant <t=1.81).
Principal Components Analysis 
Factor extraction. The eigenvalue of l.O criteria for 
factor extraction is too liberal with 50 variables (Child, 
1970). Cattell's scree test suggested 5 factors should be 
extracted. When this solution was compared to a 4 factor 
solution the latter appeared more interpretable and was 
therefore chosen. Also Wilson in his analysis has extracted 4 
factors so this choice made comparison more easy.
Factor Eigenvalue %
1 4.97
2 £.77
3 £.07
4 1.90 
Factor rotation. A direct
with Kaiser normalization.
Factor Pattern. Rotated Factor
Factor 1 Factor £
WP1 -0.15 -8.03
WP£ 0.11 8.32
WPS -0.10 -0.03
WP4 0.03 0.18
WPS <8.71) 0.11
WP6 -0 . 03 <-8.63)
WP7 0.07 -8.88
WPS 0. £3 -0.15
WPS 0. £4 <-0.37)
WP10 <0.44) 0.22
WP11 0.11 0.02
WP1 £ (0.51) 0. 16
WP 13 0. 19 -0.01
WP 14 -0. 14 -0. 13
WP 15 “0 . 0t5 -8.84
WP 16 0.32 8.03
WP 17 0.04 0.21
WP 18 <0.54) 8. 15
WP 13 0. £9 8.18
WP£0 0. £3 <-0.34)
WPS I -0. 16 -0.07
WP£2 8.03 8.12
WP£3 -0. 13 0.08
WP£4 <0.40) -8.21
WPS 5 8.££ -8.03
WP2S 8. 0£ 0.84
WP27 -0.04 -8.03
WP28 0. £6 -8.85
WP29 <8.43) -0,24
WP30 <0.63) 0.01
Wp 3 1 -0.07 “0.00
WP32 0. 13 -8.25
WP33 8. ££ -0.25
WPS 4 -8.84 0.38
WPS 5 <0.51) -0. 14
WPS 6 -0. 18 -8.88
WPS 7 0.05 0.32
WPS 8 -0. 11 0. 14
WPS 9 <0.44) -8. 15
WP40 <8.47) 0.02
WP4 1 0. 14 0.01
WP42 0.01 -0.06
WP43 8.03 -0.23
WP44 -0.08 <-0.47)
WP45 8.25 0.14
WP46 -0.05 < -0.6 { )
WP47 8.02 0.01
WP4S 0. 13 -0.05
WP43 0.04 -0.03
WP50 0.29 -0.25
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o-f Var. Cum. V.
3.9 9.9
5.6 15.5
4.i 13.6
O . b C.O . C
oblimin rotation was per-formed
Load ings
Factor 3 Factor 4
8.21 0.85
<8.36) 8,03
-0.14 <-0.57)
<0.33) -0.21
-8.01 0,12
0. 14 0. 13
-0.01 <-8.37)
-0. 12 0.07
8.11 0.86
8.05 -0.34
<8.38) -0.05
0. 14 -0.82
8.85 -0.25
0.08 -8.82
< 0.36) -0. 14
-8.00 <-0.43)
0.06 <-8.48)
-8. 14 -0.06
8.83 -0. £6
0.23 -0.24
-0. 14 <-0.47)
-0.05 <-0.4S)
0. IS <-0.55)
-0.00 -8. 18
8. 11 <-0,38)
6.28 8.84
0.30 -8. 16
-0.02 -0.02
8. 13 8.04
0.06 -8.05
0.26 -0.28
-8.11 <-8.35)
-8.28 -0.11
0. 16 -0. 15
-0.21 -0.06
<8.38) -8. 12
< 0.37) 0.03
0.26 <-0.45)
-8.01 -0. 17
0. 13 0.04
0.24 -0.23
<0.33) 0. 14
0.06 -0. 16
-0.06 0 . 06
0.05 <-0.32)
0.24 0.04
<8.41) 0. 15
0.27 0.08
0.27 -8.24
0.26 0.86
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Factor Correlat ions
Factor 1 Factor 2 Factor 3 
1 1.00
2 -0.03 1.00
3 0.04 0,04 1.00
4 -0.20 -0,03 -0.12
Factor 4
1.00
By taKing only those salient 1oadings(>|0. 
subscales were der ived "
Factor 1 Factor 2 Factor 3
REL16IOUS ANTI-HED(-ve) TRADITION 
Divine 1au # Pornography Evolution 
SmoKing pot 
Hippies 
Teenage 
dr ivers
Church 
author ity t 
Moral 
training#
Bible truth# Striptease
theory 
Wo r K i n g mo t h e r s 
Legal abortion 
Computer music 
Modern art 
Casual living 
Student pranKs 
Wh i t e lies
Sabbath shows
observance #
Miracles #
Patr ict ism#
Royalty#
Cous in 
marr iage 
Easy divorce 
# recoded items (scoring reversed)
30|) the tollou ing
Factor 4 
AUTHOR ITAR IAN<-ve) 
White superiority# 
Strict rules# 
Corporal punishment# 
Chaperones #
Straitj acKets#
Racial segregation# 
Censorsh ip #
Military drill#
Chast ity #
Disarmament 
Woman Judges
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Correlation matrix
RELIGIOUS ANTI-HED TRADITION AUTHORITARIAN 
RELIGIOUS 1.00
ANTI-HED 0.15* 1.00
TRADITION 0.06 -0.01 1.00
AUTHORITARIAN 0.33*** 0.04 0.15** 1.00
Reliability coe-f-f ic ient alpha
0.74 0.53 0.44 0.67
* p<0.05; ** P<0.01J *** p<0.001
It is quite clear that there emerges a very di-f-ferent
structure -for conservatism with a GreeK sample. The main 
■feature o-f uhich is a strong religious -factor that is separate 
but correlated with an author itar ian -factor.
In Wilson's original analysis he extracted two orthogonal 
"psychological" -factors uhich he labelled Conservatism <C) and 
Realism / Idealism <R/I). He -further extracted 4 oblique
"content" -factors uhich he labelled Military/ Punitiveness 
<MP>, Anti-Hedonism (AH), Ethnocentricity/ out-group hostility
(EC), and Religion/ Puritanism (RP). The correlation matrices
belou shou the correlation coe-f-ficients obtained using Wilson's 
■factors on the data -from the Deree College sample.
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Correlation matrix comparing the 4 extracted Wilson-Patterson 
■factors with the original 6 -factors.
C R/I hP AH EC RP
WP 1 0.77*** -0.45*** 0.58*** 0.42*** 0.22*** 0.86***
WP2 0.36*** -0.51*** 0.01 0.59*** 0.42*** 0.11
WP3 0.40*** -0.20** 0.17** 0.30*** 0.37*** 0.23***
WP4 0.70*** 0.11 0.77*** 0.46*** 0.41*** 0.30***
Correlation matrix showing intercorrelat ions o-f Wilson's 6 
■factors -for the GreeK sample <n=332)
C R/I MP AH EC RP
C. 1.00
R/I-0.33*** 1.00
MP 0.75*** 0.06 1.00
AH 0.67*** -0.57*** 0.30*** 1.00
EC 0.64*** -0.07 0.36*** 0.32*** 1.00
RP 0.72*** -0.40*** 0.40*** 0.31*** 0.21** 1.00
Reliability coe-f-f ic ient alpha
0.77 0.71 0.59 0.41 0.40 0.62
* p<0.05; ** p<0.01; *** p<0.001
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The correlation matrix tor the GreeK sample can be 
compared in the table belou to data obtained in the U.S.
Correlation Matrix tor US university students <n = 91)
C R/I MP AH EC
c 1.00
R/I -0.43 1.00
MP 0.79## -0. 10 1.00
a h 0.83*# -0.69## 0.52## 1.00
EC 0.67#* 0.06 0.47#* 0.39 1.00
RP 0.80*# -0.55## 0.45*# 0.68*# 0.39**
#* p < 0.01 Wilson, 1975
The means and standard deviations ot the 6 tactors can
also be compared tor GreeK, US, and UK students (Wilson ,1975)
C R/I MP AH EC RP
GreeK mean 35.9 £5.9 6.8 11.5 7.9 8.6
sd 10.4 7.8 3.7 3.3 3.1 4.0
US mean 34.9 30.2 9.2 9.8 6.5 8.2
sd 13.8 7.1 4.3 4.7 3.4 4.3
UK mean 35.8 £9.4 9.3 11.0 6.6 8.2
sd 11.7 7.9 4.1 11.0 3.5 4.
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Examining the subscales -for sex ditterences revealed that 
women scored signiticant1y higher than men on ANTI-HED <t=4.86, 
P<0.001). This was undoubtedly the consequence ot sexist items 
within the scale <e.g. pornography, striptease shows) on which 
the women scored more highly. Ot course, women might be just as 
hedonistic as men, but this would not be elicited by such 
items. Men scored signiticant1y higher than women on TRADITION 
<t = 4.41, p<0.001) and AUTHORITARIANISM <t=3.61, p<0.001>.
Women were much less traditional than the men, they tended to 
support the sexual revolution ot "worKing mothers1 and "legal 
abortion", and also to be more recepetive to new trends in 
music and the arts. There was no sign iticant ditterence between 
men and women on RELIGIOUS ( t = 0.21, n.s.) or Wilson's 
Conservatism tactor <t=1.81, n.s.). The lacK ot any ditterence 
here probably retlects the pervasive nature ot religion in 
GreeK 1ite.
In an attempt to turther examine the structure ot 
conservatism ot the GreeK sample an SSA was pertormed. The 
plots revealed a conservative/1iberal dimension on Vector 2. 
The other two vectors were slightly more ditticult to interpret 
but Vector 1 possibly corresponds to a social/personal 
dimension, and Vector 3 to a cul tured/uncultured or 
modern/trad itional dimension.
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SMALLEST SPACE ANALYSIS ON WPAI 
3 Dimensional Solution 
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SMALLEST SPACE ANALYSIS ON LJPAI 
3 Dimensional Solution 
VECTOR 1
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SMALLEST SPACE ANALYSIS ON WPAI 
3 Dimensional Solution 
VECTOR S
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The third hypothesis to be investigated concerned the 
relationship between conservatism and personal/social control. 
Therefore the correlations were calculated -for PER/I-E, SQC/ 
I-E, the 4 extracted -factors from the WPAI, and bJilson's 6 
factors.
PER/I-E SOC/I-E
-0.23*#* -0.24##*
0.27*#* 0.17##
0.03 -0.03
-0.15# -0.16#
RELIGIOUS 
ANTI-HED 
TRADITION 
AUTHORITARIAN
Conservat ism 
Realism/Ideal ism 
Military/Punitive 
Ant i-Hedon ism 
Ethnocentr icty 
Relig ion/Pur itan
•0.08 
■0.11 
•0. 15# 
0.06 
0.03 
■0. 13#
-0.13# 
-0.0£ 
-0.16# 
-0.04 
0.03 
-0.16*#
# p<0.05; #* p<0.01; ### p<0.001
Several findings are of note here. Firstly the inverse 
relationship between religious beliefs and feelings of control. 
There is clear evidence here of fatalism <both in the personal 
and social domains). This finding is entirely corroborated when 
the correlations of the Religion/Puritan scale with PER/I-E and 
SOC/I-E are examined. Again a significant inverse relationship
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is found. The second finding of interest concerns the 
relationship between authoritarianism and feelings of control. 
Here again a significant inverse relationship was found. When 
the correlations with the original Wilson Conservatism scale 
are examined the inverse relationship only reaches significance 
for the SOC/I-E scale. Thus strengths of beliefs about primary 
social control are inversely related to the conservative 
attitude syndrome (i.e. the conservative is social control 
external ).
To further investigate the nature of conservatism to 
beliefs about social control, the 4 extracted factors from the 
WPAI were correlated with the 3 factors from the Social Control 
questionnaire of Study 5. These correlations are shown below: -
Correlation matrix for the 4 WPAI factors and the SC factors.
CONTROL CYNICISM GOVERN
RELIGIOUS -0.04 -0.13* -0.06
ANTI-HEDONISM 0.08 0.06 0.01
TRADITION -0.12# -0.12* -0.14*
AUTHORITARIAN -0.02 -0.13* -0.08
Religious, authoritarian, and traditional beliefs are seen 
to be associated with a lacK of feeling of any social control 
CCYNICISM: the -ve sign should be ignored as the scoring was
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reversed 3.
Both the PER/I-E and SOC/I-E scales allow -for a person to 
be either Internal or External. There are 5 questions in each 
of these scales and the various possible combinations of 
answers are shown below, grouped together in 4 cells 
corresponding to the four types described in the introduction.
PERSONAL CONTROL(PER/I-E)
INTERNAL<I) EXTERNAL < E )
I
SOCIAL/
POLITICAL
CONTROL
(SOC/I-E)
E
CELL A CELL B
5,5 5,4 5,3 5,2 5,1 5,0
4,5 4,4 4,3 4,2 4,1 4,0
3,5 3,4 3,3 3,2 3,1 3,0
CELL C CELL D
2,5 2,4 2,3 2,2 2,1 2,0
1,5 1,4 1,3 1,2 1,1 1,0
0,5 0,4 0,3 0,2 0,1 0,0
When the results are summarised the following distribution
is found:-
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PERSONAL CONTROL ( PER/I -E )
INTERNAL(I> EXTERNAL ( E >
I
SOCIO­
POLITICAL
CONTROL
(SOC/I-E)
F
2
X = 11.94 df = 1, p<0.01
The X test shows there to be a significant difference 
between the cells. Cell B (Personal External/Socio-political 
Internal) has a very low frequency. As previously mentioned, 
depressed individuals might very well fall into this category. 
It seems intuitively unliKely that others would lie in this 
cell since personal control would seem to be a prerequisite for 
socio-political control.
CELL A CELL B
N = 63 N = S
Males=17 Maies=3
Females=46 Females=6
CELL C CELL D
cur-iiz N = 4£
Males=£l Males=12
Females=51 Females=30
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The Conservatism factor of the WPAI was compred across 
cells but failed to reach significance. Authoritarianism 
scores, however, did achieve significance.
CELL A<n=6£) mean = 14.3£ sd = £.94
CELL B(n=9) mean = 17.££ sd = 5.19
CELL C<n=70) mean = 15.61 sd = 4.17
CELL D<n=40> mean = 15.75 sd = 3.£6
Analysis of variance showed there to be a significant 
difference between cells < F = £.69, p<0.05 ).
Discussion
The foregoing studies have provided some evidence that for 
a GreeK population there is a different underlying structure 
to the conservative attitude syndrome. The results showed that 
religious beliefs, which dominate GreeK culture, are related to 
fatalism, and this fatalism extends to both personal and social 
life. Conservatism, however was inversely related only to 
feelings of socio-political control. This might be interpreted 
as meaning that conservatism is more closely related to 
feelings of political alienation. Evidence for Liberalism as a 
coherent ideology was also found, and in many ways was no less 
extreme than conservative ideology. The liberal views were 
closely related to feelings of control in both personal and 
social spheres. It was decided next to examine more specific 
views about environmental problems, and to see how they relate 
to more general ideological views.
£7£
CHAPTER 8
STUDY 7. Ideology and Environmental Concern
Ideologies provide a frameworK -for coping with the 
infinite complexity and diversity of the social environment. 
They facilitate information processing by maKing use of a 
number of interconnected cognitive systems. These cognitive 
systems are part of the social self and are related to the 
economic, political, philosophical, philanthropic, historical, 
and cultural beliefs and values of an individual. Thus an 
ideology is 1iKe a lens or a cultural screen, and our perceived 
world is not the "real" world, but a world interpreted through 
our ideology. This means that whatever the issue and on every 
occasion an ideology will be brought into play. Consequently, 
when .judgements about environmental matters are called for it 
will be an ideology (i.e. our idea of nature and its relation 
to man) rather than the "facts" that will influence us.
Previous research (O'Riordan, 1976; Cotgrove, 198£; Buss & 
CraiK, 1983; Milbrath, 1986) has identified two broad 
orientations to environmental problems: a Technocentric
ideology and a Ecocentric/Humanistic ideology. These are highly 
contrasting political ideologies and the Technocratic world 
view is the dominant social paradigm in Western society 
(Milbrath, 1986). It is the one held by those in positions of 
power and is used by them to legitimate their institutions and 
.justify diverse societal decisions (Cotgrove, 138£). Holders of
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this world view believe modern industrial societies are worKing 
quite well; value material wealth; subscribe to centralized 
rule by experts; looK on nature as a resource to be used and 
mastered; show little concern over possible risKs in pursuit of 
rewards; and believe in scientific rationality and the need to 
Keep matters of fact separate from matters of value. In 
contrast, the Ecocentric/Humanistic view emphasizes 
decentralization and citizen participation in decision maKing; 
limits to growth; a sense of empathy, which generalises to 
compassion toward other species, other peoples, and future 
generations; harmony with nature and the avoidance of risKs; 
and a distrust of science with its presumption of value-free 
facts (Cotgrove, 138£; Milbrath, 1986).
These two competing paradigms are necessarily 
oversimplifications and as such can be further refined. 
Cotgrove (19S£) has described two variants of the environmental 
ideology; a traditional environmentalism and a radical 
environmentalism (see Chapter £). The difference between them 
being either advocation of or resistance to social change. 
0 'Riordan(1976) sees the primary polarity as being a 
left/right one, whilst Pepper(1984) differentiates scientific 
from non-scientific environmentalism.
Mi 1brath(1986) in an attempt to bring some order to these 
ideas has formulated a two-dimensional system that has as the
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horizontal axis a radical/traditional dimension, and as the 
vertical axis a Technocentric/ Ecocentric dimension. The former 
is characterised by attitudes towards social change, and the 
latter bipolarity is characterised by valuation of material 
wealth at one end and valuation of a safe and clean environment 
at the other. More importantly the majority of people probably 
don't fall into any of these extreme positions, rather they are 
the targets in the current power struggle. They are concerned 
about environmental degradation (there is plenty of evidence to 
support this from the various opinion polls), but as yet are 
unwilling to challenge the dominant social paradigm with its 
strong adherence to economic values. The diagram below 
clarifies the position (Milbrath, 1986).
The majority of people find themselves located in the 
centre with the main axis of political contestation passing 
through from lower right to upper left. They are certainly 
concerned about environmental degradation and are sympathetic 
to the efforts of the environmental movement, yet they are 
locKed into a system that emphasises economic goals. A system 
which has at its disposal powerful media of mass communication 
and through advertizing encourages overconsumption and waste. 
This type of society is also committed to individualism, so 
efforts at personal transformation are quite acceptable. For 
example, if you want to eat brown bread you are entirely free 
to do so, and if sufficient numbers of people want to eat brown
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NON-ECONOMIC GOALS 
Valuation o-f a Sa-fe and Clean Environment
NATURE CONSERVATIONISTSENVIROMMENTAL REFORMERS
(ALTERNATIVE SOCIAL
Resisters toAdvocates o-f
Social ChangeSocial Change
CAPITALISTSSOCIALISTS and
(DOMINANT SOCIAL PARADIGM)COMMUNISTS (Traditional le-ft)
Valuation o-f Material Wealth 
ECONOMIC GOALS
bread then market -forces will respond appropriately. The 
environmental movement drew on this concern over the quality o-f 
1 i-fe and attracted people with simliar views (buying 
environmentally sate products, recycling, energy conservation, 
etc.), but more importantly it gathered those who -felt 
individual action was insu-f -f ic ient and were more committed to
£76
social re-form than personal trans-f ormat ion (Cotgrove, 198£).
Over the years during which the environment has been an
issue there has been a change -from attempts to re-form society
by pressing -for legislation to attempts to impose a new social
paradigm. This change has been brought about by a number o-f 
issues; lead in petrol; car design; the energy crisis; and 
nuclear power. Each issue has demonstrated to the environmental 
movement the impossibility o-f consensual politics. Dramatic 
events such as the "Rainbow Warrior" a-f-fair, the lack o-f 
substantial progress in improving the environment, and a sense 
o-f urgency have combined to raise the consciousness o-f its 
members to the ideological d i-f-f erences that exist between them 
and the non-environmentaiists. The result is that the 
environmental movement has changed -from being consensual to 
con-f 1 ictual (Cotgrove, 198£). Evidence -for this change can be 
seen in the World Conservation Strategy (1980), which stated, 
"Ultimately, the behaviour o-f entire societies towards the 
biosphere must be trans-formed....”, and the emergence o-f the 
Green parties. Moreover the Green parties do not only propose 
environmental policies, they have plans -for disarmament, and 
reorgan isat ion o-f the whole structure o-f society. This vanguard 
is uni-fied by a new social paradigm or ideology. The rearguard 
(holders o-f the dominant social paradigm) have responded by, on 
the one hand attempting to incorporate green ideas into their 
policies, and on the other hand by trying to make economic
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goals even more attractive (e.g. tax incentives etc.). For 
these reasons any serious study o-f environmental concern cannot 
ignore the role played by ideology.
The approach taken in this chapter is to examine the 
structure o-f Greek social ideology and its in-fluence on 
attitudes to environmental problems. It is -felt that an 
examination and comparison o-f di-f-ferent cultural world views 
will help us arrive at a better understanding o-f the causes o-f 
our global crises.
The -following hypotheses were proposed s-
1. Environmental concern is a multidimensional construct 
and is not cuiture-bound. Therefore a similar 
structure should be found with a Greek sample as was 
found by Cotgrove (138£) with an English sample.
£. The stability of the environmental concern construct 
is such that analogous structures will be elicited by 
multidirnensional scaling (MDS) and factor analysis.
3. Social ideology is a multidimensional construct and is 
not culture-bound. Therefore a similar structure 
should be found in a Greek sample as was found by 
Cotgrove (193£) with an English sample.
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4. The stability of the social ideology construct is such 
that similar structures will be elicited by 
multidimensional scaling (MDS) and by factor analysis.
5. A constellation of interrelated cognitive systems 
(attitudes to science, attitudes to industry, 
attitudes to technology, and post-materialist values) 
that make up a person's social ideology provide a 
framework for the evaluation of environmental risks.
METHOD
Subjects
The subjects in this part of the study were students of 
Deree College and architectural students of the Polytechnic of 
Athens. The Environmental Concern questionnaire was answered by 
478 students from Deree College and 73 students from the 
Polytechnic. The Social Ideals, Anti-Industrialism, Anti- 
Science, and Post-Material ism questionnaires were answered by 
394 students of Deree College. The WPAI and the Risk 
questionnaires were completed by 144 students of Deree College.
Measures
Environmental Concern Scale (see Chapter 5 and Appendix). 
This was the same £0 item questionnaire used by Cotgrove 
(198£). It was scored on a scale 1 (strongly agree) to 5 
(strongly disagree).
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Social Ideals Scale (see Chapter 5 & Appendix), Anti- 
Industrialism Scale, Anti-Science Scale, Post-Materialism 
Scale, and the WPAI (see Chapter 5).
Risk questionnaire, This was a 4-item questionnaire, which 
required subjects to rate the particular risk on a scale from 1 
(no risk at al1) to 5 (very high risk). Three risks were
examined: air pollution (personal and societal risk), motor 
accidents, and nuclear war.
Procedure
All the questionnaires were self-explanatory and were 
administered to the students during a class period.
Results
Environmental Concern scale.
Principal Factor Analysis 
Factor Extraction. Kaiser's criterion of extracting only 
those factors having a latent root >1 yields 4 factors.
Catteli's scree test suggests £ factors should be extracted. 
Althougth the extraction of a third factor would have accounted 
for greater variance, it was decided to extract the first two 
factors because these appeared more interpretable.
Factor Eigenvalue V. of Variance Cum. V.
1 5.86 £9.3 £9.3
£ 1.74 8.7 38.1
Factor Rotation. A direct 
with Kaiser normalization.
Factor Pattern
Rotated Factor 
1
EC 1 (0.40)
EC 2 -0.14
EC 3 0.26
EC 4 -0.03
EC 5 0.25
EC 6 -0.16
EC 7 0.27
EC 8 0.21
EC 9 0.29
EC 10 (0.71)
EC 11 (0.76)
EC 12 (8.62)
EC 13 8.24
EC 14 0. 10
EC 15 (0.49)
EC 16 0. 15
EC 17 (0.45)
EC 18 0.27
EC 19 (0.70)
EC 20 8.13
> |©.30[ in
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obi imin rotation was per-forrned
Loadings 
2
0.09 
(0.58)
0.24
(0.65)
(0.36)
(0.66)
(0.34)
(0.34)
(0.42)
-0.06
-0.04
-0.07
0.26
(0.39)
0.01
(0.54)
0.09
(0.32)
0.01 
(0.49) 
bracKets.
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Factor Correlat ions
Factor 1 Factor £
Factor 1 1.00
Factor £ 0.5£ 1.00
FACTOR 1. POLLUTE(General concern about pollution/destruction) 
Pollution is rising to dangerous levels(Ql)
Our countryside is becoming more and more spoilt<Q10)
The oceans are gradually "dying" -from oil pollution and the 
dumping o-f waste (Oil)
The -fabric o-f our cities is slowly being destroyed by air 
pollut ion(Ql£)
There are too many -food additives and impur it ies (G15)
There is too much destruction o-f natural habitats(Q17)
Rivers and waterways are seriously threatened by pol1ution(G19)
FACTOR £. FUTURE(Future problems o-f growth/supply and demand) 
Population levels are growing to beyond what the world can 
support(Q£)
There are liKely to be serious and disruptive shortages of 
essential raw materials if things go on as they are(Q4)
There is growing damage to the environment through the 
excessive use of chemical herbicides and pesticides(Q5)
There is a growing possibility of food shortages in the 
developed countries(Q6)
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A nuclear accident resulting in contamination o-f the 
environment is increasingly liKely(G7)
Global weather patterns are being upset(Q8)
Economically disruptive energy shortages are liKely to become 
more -frequent i-f we go on as we are(Q9)
The structure o-f soil is being threatened by agricultural 
practices(Q14)
There is a real danger that we will be unable to sustain our 
present rate o-f consumption o-f natural resources(Q16)
The countryside is being threatened by roads(Q1S)
There is a growing liKlihood o-f water shortages(Q£0)
High loadings on the -first -factor were used to -form a 7- 
item subscale labelled POLLUTE. All the items on this scale 
related to pollution, e.g. pollution o-f the surrounding 
physical environment (air and marine), the destruction o-f 
countryside and natural habitats by pollution, and the 
pollution of our own bodies through the ingestion of food 
additives and impurities. A second subscale (FUTURE) was 
derived from the second factor. It included items related to 
problems of resource depletion, the population explosion, the 
long-term consequences of our present life style, nuclear 
accidents, in fact all those possible future catastrophes 
(fates worse than death). Wot surprisingly the two subscales 
were significantly positively correlated (r=0.54, p<0.001).
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That is people who are worried about current pollution levels 
are also most liKely to be concerned about the future. This can 
be taKen as evidence that supports the idea of a
Ecocentric/Humanistic ideology. When these scales are compared 
to those found by Cotgrove (198£) a difference is observed. 
Using the same environmental concern questionnaire he extracted 
three subscales (DAMAGE, SHORTAGE, and NATURE) from a British 
sample. The content of these scales was damage to the physical 
environment, concern over shortages of various Kinds, and 
concern about nature. The reason for this difference between 
the GreeK and British samples on environmental concern can most 
liKely be attributed to the more serious pollution levels in 
Greece. The British sample influenced by their situation of 
only moderate levels of pollution maKe a very logical and 
analytic assessment. In contrast, the GreeK sample faced daily 
with pollution as a fact of life have developed a cognitive 
category to handle this concept. This in turn generates concern 
over the future, because of a cultural difference best 
described as a tendency to imagine the worst possible scenario.
Females were significantly more concerned about the 
environment than males (t=3,35, p<0.001). This result is in
complete agreement with previous research(Milbrath, 1986).
Environmentalists generally tend to have a stronger sense of 
compassion than nonenvironmentalists, and in modern society 
females are socialised into this role more than males. Women
£84
are expected to be nurturing and protective, and this shows up 
outside of the family in social issues 1iKe disposal of toxic 
wastes, nuclear power, and pollution.
Those worKing or studying in the city centre were 
significantly less concerned about the environment than those 
worKing or studying in the suburbs (t =£.07, p<0.05). This might 
be taKen as evidence of a change in one's evaluation of the 
problem consequent on everyday exposure to pollution. 
A1ternative1y it could be argued that those who are more 
worried have taKen action and moved away from the city centre, 
however, as most of the sample were students living at home 
with their parents and thus not having any choice of residence
this possibility is discounted.
SSA on Environmental Concern
The three-dimensional solution was chosen in order to
achieve an acceptable level of stress. In examining the plots
Vector £ clearly relates to the POLLUTE/FUTURE issues found in 
the factor analysis. POLLUTE items cluster low down, and the 
FUTURE items though slightly more spread out all appear in the 
upper half. This finding of similar structures by factor 
analysis and MDS is evidence for Hypothesis £. It is 
interesting to note Malthusian ideas reexpressed with the close 
proximity of concern over food shortages and concern over the 
population explosion. The plot can be further interpreted in a
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•temporal way, with POLLUTE referring to problems that face us 
now, and FUTURE referring to problems that are possibilities if 
we continue on our present course. Even more importantly, 
current problems are necessarily personal problems i.e. one's 
that are affecting our daily lives, whilst future problems are 
necessarily more socially oriented and show concern over and 
above one's immediate self-interest.
Vector 3 can be interpretated as problems stemming from 
putting things in (e.g. pesticides entering the food chain, 
nuclear accidents releasing radioactive isotopes into the 
environment), and problems stemming from taKing things out 
(using up oil reserves). Vector 1 is more difficult to 
interpret but seems to be related to a dimension of bio­
social /physical environment.
Comparison of the factor analytic solution with the SSA 
gives support to the second hypothesis. The two methods 
converged to yield a common solution for the structure of 
environmental concern that was different from that found 
previously with a British sample. Furthermore, the SSA brought 
out several additional features that were not apparent from the 
factor analytic solution (e.g. the close association between 
food supply and population, and the close association between a 
nuclear accident and changing weather patterns).
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Social Ideals scale
Principal Factor Analysis 
Factor Extraction. Kaiser's criterion yielded 4 -factors 
with latent roots >1. Cattel 1 ’s scree test suggested 3 -factors. 
Three -factors were extracted.
Factor Eigenvalue Y. o-f Variance Cum. Y.
1 3.0£ 21.5 £1.5
£ £.12 15.£ 36.8
3 1.26 9.0 45.8
Factor Rotation. A direct obi imin rotation was per-formed 
with Kaiser normalization.
Factor Pattern
Rotated Factor Load ings
1 £ 3
SI 1 “0.03 (0.34) -0.03
SI 2 0. £2 0.21 0.22
SI 3 0.20 0. 12 0.03
SI 4 0.01 -0. 14 (0.38)
SI 5 0. 18 (0.43) -0.31
SI 8 (0.88) -0.03 -0.05
SI 7 (0.G£) -0. 12 0.00
SI 8 -0.02 (0.47) -0.08
SI 3 0. 00 (0.68) 0.28
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SI 10 0.11 0.03 (0.58)
SI 11 0.06 0. 13 (0.56)
SI 12 (0.55) 0.07 0.14
SI 13 0.04 (0.5£) 0.05
SI 14 -0.03 (0.65) 0.04
d ings >|0-35 1 in bracKets
Factor Correlations
Factor 1 Factor £ Factor 3
Factor ! 1.00
Factor £ 0.£4 1.00
Factor 3 0.37 0.01 1.00
FACTOR 1. Authority/Participation (TOPDOWM)
A society which empahsises the participation of individuals in 
major governmental decisions, or one which leaves the final 
decisions to the judgement of the elected government(Ql£)*
A society in which the individual has a considerable say in how 
things get decided at his worK place, or one in which 
decisions (after consulatation) are left to the management(Q6)# 
A society which emphasises worK which is humanely satisfying, 
or one where worK is controlled mainly by the needs of 
industry(Q7)#
* recoded (scoring reversed)
FACTOR 2. Capitalism (CAPITAL).
A society in which there is a continually growing economy, or 
one in which there is no growth(Qi)
A society with strong law and order, or one which attaches 
relatively less importance to law and order(Q5)
A society which empahsizes rewards -for talent and achievement, 
or one where the emphasis is on other criteria (such as 
n e e d )(QS)
A predominantly capitalist society, in which marKet -forces and 
private interest predominate, or a predominantly socialist 
society in which public interests and a controlled marKet 
predominate(QS)
A society which strengthens the influence o-f experts in complex 
government decisions (such as nuclear energy), or one which 
■facilitates the partcipation o-f the man in the street(Q13)
A society which recognizes differentials related to sKill, 
education, and achievement, or one which emphasizes similar 
incomes and rewards for everybody(Q14)
FACTOR 3, Individual/Collective (IND)
A society in which the individual lives his life within the 
community, or one in which the individual is free to go his 
own way(Q4)#
A society which emphasizes the social and collective provision 
of welfare, or one where the individual is encouraged to looK
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after h imself (Q10)#
A society which has a strong emphasis on community and 
belonging, or one where the emphasis is on individualism<Ql1)*
* recoded (scoring reversed)
High loadings on the first factor were used to construct 
the subscale TOPDOWN. This scale was characterised by beliefs 
that government, management, and industry should be maKing the 
decisions affecting society. The second factor yielded a 
subscale labelled CAPITAL. It was composed of items endorsing 
the capitalist ethic of a growing economy, marKet forces, 
rewards for achievement, private enterprise, and strong law and 
order. High loadings on the third factor gave the subscale IND. 
This concerned beliefs about the individual and his 
relationship to society. At one extreme there are those who 
believe in complete individual freedom, and at the other 
extreme there are those who favour a strong emphasis on 
community and belonging. All three subscales were significantly 
positively correlated with each other (see table below). This 
means that support for the dominant social paradigm consists of 
support of a capitalist economy geared to wealth creation and 
guided by marKet forces, acceptance of experts in government, 
management, and industry maKing decisions, and finally a strong 
emphasis on individualism.
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When these results are compared to those o-f Cotgrove 
<1932) a broad similarity can be seen. In his study -four 
■factors were extracted -from the same questionnaire (Wealth 
Creation v. Limits to Growth; MarKet v. Non-MarKet; Authority 
v. Participation; Individual v. Collective). The main 
difference between the British and the GreeKs seems to be that 
the GreeKs have concatenated "Wealth Creation” and "MarKet 
Forces” into a single category of "Capitalism", the other 
factors are nearly identical. The most liKely reason for this 
difference is the greater political consciousness in Greece 
brought about through a socialisation process that lays 
emphasis on politics.
In order to further investigate this last possibiliy an 
analysis of variance was conducted on social ideals and place 
of birth. The hypothesis being that those not exposed to 
cultural socialisation in Greece would have a different social 
ideology. This analysis showed there to be a significant 
difference between groups (F = 5.128, p<0.01). Using the
multiple range test, Scheffe's procedure of paired comparisons 
showed Group 3 (born elsewhere) to be significantly lower on 
the Social Ideals scale (p<0.1) than Groups 1 (born in Athens) 
and 2 (born in Greece, but not in Athens). Here then is 
evidence that political socialisation outside Greece leads to a 
different world view (students in this category were mostly 
children of GreeK emigrants. They had grown up in places 1iKe
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the U.S.A. or Australia, and now had returned to Greece with 
their parents).
The people in Group 3 had spent a number of years during 
which they had been exposed to a different culture. The result 
was that they had a different world view. In an effort to see 
just how much exposure to a different way of thinKing about the 
world might be necessary in order to induce a change, the 
extent of travel abroad was examined and related to social 
ideals. Analysis of variance showed a significant difference 
between groups <F=3.38, p<0.0£). Scheffe’s procedure showed 
Group 3 (travelled in Europe and other continents) to score 
significantly lower on the Social Ideals scale than Group 1 
(never travelled outside Greece).
The foregoing results suggested that even travelling 
abroad for a short period of time is sufficient to call into 
question one's social ideology. This is probably particularly 
true for adolescents. With these ideas in mind a further 
analysis was conducted to investigate if moving from the 
countryside to Athens might produce a shift in social ideology. 
The number of years resident in Athens was examined and related 
to social ideology. Analysis of variance showed there to be a 
significant difference between groups (F= 4.237, p<0.01).
Scheffe’s procedure showed Group 1 (0-5 years resident in
Athens) was significant1y lower (p<0.10) on the Social Ideals
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scale than Group 5 <rnore than £1 years resident in Athens).
In summary, it was -found that those GreeKs born and raised 
outside o-f Greece (predominant 1 y in U.S.A., Canada, Australia, 
and South A-frica) held much less strongly to the dominant 
social paradigm (capitalism, individualism, and top-down 
executive decisions) than those born and raised in Greece. 
Furthermore, exposure to another culture by travel abroad also 
led to less adherence to the dominant social paradigm. Finally, 
residence in Athens was shown to be associated with a strong 
endorsement o-f the dominant social paradigm. In this respect 
Athenians were s ign i-f icantly di-f-ferent -from rural dwellers 
recently arrived in the city. Village 1 i-fe gives more emphasis 
to community, and less emphasis to expert decision maKers, who 
are no doubt seen as interfering outsiders. PASGK, the ruling 
socialist party, dervives most o-f its support -from the rural 
areas, and is heavily committed to a policy o-f 
decentralisation.
When the subscales derived -from the Environmental Concern 
scale are compared to those -from the Social Ideals scale the 
■following correlations are obtained;-
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Correlation Matrix
POLLUTE FUTURE TQPDOWN CAPITAL IND 
FUTURE 0.54***
TQPDOWN -0.£5*** -0,15***
CAPITAL -0.£5*** -0.17*** 0.89***
IND -0.£0*** -0.13** 0.9£*** 0.85***
Reliability coef f ic ient alpha
0.80 0.8£ 0.74 0. 7£ 0.61
* * *  p < 0 . 0 0 1 ;  * *  p < 0 . 0 1 ;  *  p < 0.05
As can be seen all the Social Ideals subscales are 
significantly negatively correlated with POLLUTE and FUTURE. 
This means that high scorers on the Social Ideology scale are 
the least concerned about environmental problems, and GreeK 
environmentalists are in disagreement with all the elements of 
the dominant social paradigm. This finding is evidence for 
Hypothesis 5, namely that social ideology provides a frarneworK 
for the evaluation of environmental risKs.
SSA on Social Ideals scale.
The two-dimensional solution was chosen. In examining the 
plot a very similar pattern to the factor analytic solution 
emerges. The three factors TQPDOWN, IND, and CAPITAL all taKe 
up clearly recognisable space moving from the bottom right up
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diagonally to top left. This is evidence to support Hypothesis
4. The empty space in the top half of the plot is suggestive
that the questionnaire has not explored all the cognitive
structures associated with social ideology.
In order to investigate in more depth the interrelated 
ideas of the GreeK sample, three additional quesionnaires were 
given. These are shown below and tap three areas which were 
deemed relevant; attitudes to industry; attitudes to science
i
and technology; and post-materialist values. Inglehart <1377) 
has pioneered the study of post-materialism. It refers to
giving priority to non-material goals, and as such would be 
expected to be endorsed by environmentalists. Cotgrove <138£) 
certainly showed this to be the case with the British in his 
study.
ANTI-INDUSTRIALISM SCALE<AI)
Industrial societies are "good" societies in that they provide 
a high level of well-being for most people who live in them. 
There are forces at worK in modern societies which stimulate a 
lot of artificial wants for things we do not really need.* 
Vigorous industrial output is the marK of a healthy society.
We attach too much importance to economic measures of the level 
of well-being in our society.*
The business community worKs for the good of the nation.
The marKet is the best way to supply people with things they
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want.
Our present way o-f life is much too wasteful of resources.*
On balance the advantages of cities outweigh their 
d isadvantages .
Too many issues are now decided by experts without sufficient 
consultation with those affected.*
* recoded (scoring reversed)
ANTI-SCIENCE SCALE(AS)
Science and technology provide man with his best hope for the 
future.
The bad effects of technology outweigh its advantages.* 
Science and technology can solve our problems by finding new 
sources of energy and materials, and ways of increasing food 
production.
We are in danger of letting technology run away with us.*
* recoded (scoring reversed)
POST-MATERIALISM SCALE(PM)
Maintaining a high rate of economic growth.
Giving people more say in important government decisions.* 
MaKing sure that this country has strong defence forces. 
Progressing toward a less impersonal, more humane society.* 
Seeing that people have more say in how things get decided at
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worK.#
Progressing towards a society where ideas are more important 
than money.#
Maintaining a stable economy.
Fighting rising prices.
# recoded (scoring reversed)
When the data -from these scales is compared to the results 
•from the Environmental Concern and Social Ideals scales the 
■following correlations are obtaineds- 
Correlation Matrix
ft I ftS PM
SI
ftl
AS
PM
EC
-0.22#*.#.
-0.22***
-0,24***
-0.22###
SI
0.97 * # *
0.34*#* 0.96***
0.36*## 0.37*## 0.34###
Reliability coe-f -f ic ient alpha
0.38 0.74 0.71 0.54 0.67
##*■ p <0.001; #* p <0.01; # p <0.05
Those people who were concerned about the state o-f the 
environment were also liKely to be opposed to the central 
•features o-f modern industrial society. They were also liKely to
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be sceptical o-f -technological solutions to our current
problems. Finally, they attached a high priority to post- 
materialistic values. These -findings support Hypothesis 5, and 
are in complete accord with those o-f Cotgrove (1982) (see 
correlation matrix below)!-
Correlation Matrix
SI AI AS PM
SI 1.00
AI 0.39 1.00
AS 0.27 8.41 1 .00
PM
COCOQ 0.45 0.34 1.00
Cotgrove <1982)
Relationship o-f Conservatism to Env ironmental Concern.
In the next phase o-f the study the relationship o-f 
conservatism to environmental concern was investigated. The 
conservative ideology has been examined before (see Chapter 7), 
and it was predicted that the conservative attitude syndrome, 
being a generalised susceptibility to feeling threatened , would 
result in a greater sensitivity to environmental threats. As 
can be seen -from the correlations below this prediction was not 
confirmed. However, a significant relationship was found 
between Realism and the two subscales of the environmental 
concern questionnaire.
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Correlation Matrix
Conservatism Realism 
POLLUTE 0.06 0.34***
FUTURE 0.03 0.24**
* * *P < 0 •001Z **P <0.01
Realism is a -factor extracted by Wilson <1975) that is 
orthogonal to Conservatism. Individuals that score high on 
Realism tend to be hedonistic and predisposed to act in a 
sel-fish and expedient manner. The results indicate that high 
scorers on Realism are the least liKely to be concerned about 
the environment. Their overriding personal interests do not 
allow them to express socially oriented concern over the 
environment. Ideal ism is the other end o-f the dimension 
(Wilson, 1975), individuals scoring towards this end o-f the
dimension tend to derive thier attitudes -from systematic
ideologies, e.g. moral, religious, or political. It -follows 
that high scorers on Idealism are environmental1y concerned. 
The interesting conclusion that can be drawn -from this pattern
o-f results is that environmental concern is related to 
idealism, and that the predicted relationship between
conservatism and environmental concern did not materialize 
because this hypothesis was premised on such concern being an 
assessed risK. However, i-f environmental concern is more than 
an appraisal o-f risK, in -fact a whole world view that is in
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opposition to the dominant social paradigm, then conservatives 
because o-f the ir  rejection o-f social change would be most
unliKely to support such a posit ion.
RisK questionnaire
The -final phase o-f this study tied together the major
scales <EC and SI) that have been explored in this chapter and
a 3-question risK questionnaire (see below).
Q.l. How liKely is it that an Athenian's health will be
a-f-fected by air pollution?
not at a l l  very l iKely
mean = 5.5 s .d .= 1.2 sKewness<+3 to -3) = -0.7
Q.2. How liKely is it that your health will be a-f-fected by air
pollut ion?
1----------2 ----   3 ----------4 ---------- 5---------- 6 ---------- 7
not at all very liKely
mean = 5.0 s.d.= 1.4 sKewness(+3 to -3) = -0.6
Q.3. How liKely is a nuclear war in Europe?
not at a l l  very l iKely
mean = 3.7 s.d.= 1.5 sKewness<+3 to -3) = 0.2
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Questions 1 and 2 are both about the health effects o-f air 
pollution. The -first question is general and was intended to 
elicit a more social .judgement o-f the risK. In the second 
question the subject is asKed to maKe a personal assessment o-f 
the risK. The correlations are shown below:-
Correlation Matrix
EC POLLUTE FUTURE SI TOPDOWN CAPITAL IND
Q. 1 -0.17# -0.00 0.05 0.08 0. 17# 0. 10 0. 17
Q.2 -0.15 -0.08 0.06 -0.05 0.11 0.03 0. 10
Q.3 -0.37### -0.15# -0.14# 0.20# 0.13 0.03 0.12
<0.001; **p <0.01; *p <0.05
TaKing the correlations o-f general environmental concern 
with the various risK estimates -first, a comparison can be made 
between the estimate -for general risK and that -for personal 
risK. The table above shows a significant correlation -for the 
general risK question, but not -for the personal risK question. 
This means that environmentalists categorise air pollution as a 
general health risK, but not as a personal risK. Furthermore, 
they perceive o-f the possibility o-f a nuclear war in Europe as 
being much more liKely than the non-environmentalists. This 
■finding is confirmation of the close relationship between 
environmentalists and the peace movement. The non- 
environmentalists, who see very few serious environmental
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problems, also see less 1 iKl ihood o-f a nuclear war.
Turning -to the Social Ideals scale, the correlations show 
a small, but significant, correlation between social ideals and 
the perceived 1 iKl ihood o-f nuclear war, but no perceived risK 
•from air pollution. The r isK -from nuclear war is perceived 
through their ideology as a communist threat, and therefore a 
real one. To acKnowledge the threat from pollution would mean a 
criticism of industry and the western way of life. The threat 
is thus denied.
Discussion
The foregoing studies have provided evidence for an 
ecological1y-based alternative social paradigm. The slight 
differences between the British and GreeK data were attributed 
to cultural forces, different stages of economic development, 
and a more serious level of pollution.
The Env ironmental Concern scale yielded two factors 
(FUTURE and POLLUTION) which reflected a different time 
perspective. Some problems are being faced here and now <e.g. 
air pollution), whilst others are future possibilities (e.g. 
depletion of resources). This difference is closely related to 
PERSONAL/SOCIAL orientation. More specifically, Green parties 
are future oriented and concerned about societal transformation 
to avoid the otherwise inevitable catastrophe, and the deep
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ecologists are concerned about the current state o-f the world 
around them, and give their priority to personal 
trans-format ion. They try to carve out -for themselves an 
ecological niche. They have in common with the Green party 
supporters a new alternative ideology that emphasises non­
material goals.
Evidence -for the Dominant Social Paradigm (and by 
implication the Alternative Social Paradigm) came -from the 
analysis o-f the Social Ideals questionnaire. Furthermore, the 
dynamic nature o-f this ideology was observed. People are 
normally surrounded by others who hold similar ideological 
beliefs. Consequently, interactions only serve to confirm and 
support the interrelated cognitive structures called ideology. 
When cognitive confrontations do occur shifts and changes are 
observed, especially during adolescence when the individual 
belief system is more volatile.
The Alternative Social Paradigm was associated with ant i - 
science, anti-industry , and post-materialist views. The 
intensive individualism in Greece paralyses social action on 
the left (no green parties, small ecology movement). The 
Alternative Social Paradigm was also found to be associated 
with idealism (i.e. social concern). Whilst the Dominant Social 
Paradigm was found to he associated with realism and self- 
interest .
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To incorporate these ideas a new dimension o-f 
personal/social was added to Milbrath's description (see 
introduction). On this new model Green parties stay in the same 
position, but deep ecologists move to the left bacK face, 
because they want personal change before social change. Nature 
Conservationists also are at the bacK face (because of their 
personal interests), and are on the right because the reject 
social change. Ecofascists come to the front, these are people 
1iKe Hardin who see coercion as the only solution to ecological 
problems (i.e. the population explosion solved by mass 
castration). On the front right base are the capitalists, 
concerned with economic values, and believing that industry 
worKs for the common good. At the bacK are the personally 
oriented individuals who pursue economic goals at any cost 
without regard to the social consequences (bribery, evasion of 
laws and taxes etc..all verging on criminal acts). On the left 
base are the traditional left (Communists and Socialists), and 
at the bacK the anarchists with their revolutionary 
individualism. As mentioned before it is not proposed that 
large numbers of people espouse any of the positions, rather 
they are extreme poles of attraction and replulsion that act on 
the majority who are in the middle. In different cultures these 
poles will have different strengths, and draw on different 
historical and symbolic meanings. As noted previously the 
Dominant Social Paradigm in Greece is individually oriented, 
more so than Britain.
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MON-ECONOMIC GOALS
NATUREDEEP ECOLOGISTS
CONSERVATIONISTS
ECOFASCISTSIGREEN
I PARTIES
LEFTf
CRIMINALS
COMMUNISTS AND
CAPITALISTS!SOCIALISTS
SOCIAL
ECONOMIC GOALS
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It was -felt that -further investigation was needed o-f a 
more limited set o-f speci-fic env ironment al issues associated 
with Athens, and the stability o-f the personal and social modes 
o-f thinKing, and the ease o-f switching between them.
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CHAPTER 3
STUDY 8. Public arid Private Priorities
In Milbrath‘s <1386) model(see Chapter 8) most people were 
assumed to be centrally located, and the subject o-f political 
contestation -from the various poles. When a third dimension o-f 
personal/social emphasis was added, not only was the 
descriptive power- o-f the model increased, but also another 
attractive -force came into play. The result being that people, 
as society members, are simultaneously subjected to power-ful 
■forces o-f personal and social se 1-f-interest. To a greater or 
lesser extent daily con-flicts ensue with every decision that 
needs to be made. In this way the model becomes less static, 
and the individual is conceptualised as moving towards or away 
•from the various poles depending on which mode o-f self 
(personal or social) is operating, i.e. an individual can 
switch between di-f-ferent cognitive structures. It is hoped that 
this more dynamic model will act as a basis -for a better
understand ing o-f the "commons dilemma". These social traps have 
been elaborated before (see Chapter 4), and are at the core o-f
so many social problems -from air pollution in cities to the
population explosion.
Governments in democracies have the responsibility to 
represent all members o-f the society, otherwise the democratic 
process will breaKdown and people will -feel alienated. This is 
the -foundation o-f consensus politics. The environmental
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movement claims to be above the conventional left/right 
divisions, yet actually as we have seen they are only above the 
traditional debate over economic goals, as far as the other two 
dimensions are concerned (social change and personal/social 
interest) they are actively involved in the debate. The 
polarity of the environmental movement, however, has over the 
last years shifted from consensus to conflictual. For these 
reasons it was felt necessary to investigate how people 
perceived the attempts by government to incorporate "green" 
ideas into their policies (consensual politics), and how this 
perception compares with their own social and personal 
priorities.
It was thought that a multiple sorting tasK would be the 
most suitable research tactic for eliciting people’s personal 
and social priorities, and the perceived governmental 
priorities. The different sorting tasKs should engage different 
cognitive subsystems or modes of operation of the self.
The following hypotheses were proposed: -
1. Personal self-interest has an ordered set of priorities 
that is distinct from the set of social priorities 
generated by one’s social self-interest. Different 
sorting tasKs should be capable of eliciting these 
cognitive subsystems-.
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2. A comparison o-f social priorities and perceived
government priorities should reveal either consensus 
or alienat ion.
3, A comparison o-f social priorities and recommendations
■for social action should reveal the extent to which 
desire -for social change is tempered by a realistic 
perspective.
METHOD
Subjects
7G students of Deree College.
Procedure
Subjects were given 10 cards with the following 
descriptors printed on;
CLEAN ATMOSPHERE 
NOT NOISY
GOOD PARKING FACILITIES 
GOOD PUBLIC TRANSPORT 
CLEAN STREETS
PARKS, OPEN SPACES, PLAYGROUNDS 
ENTERTAINMENT FACILITIES 
SAFE AND EFFICIENT WASTE DISPOSAL 
GOOD SHOPPING FACILITIES 
RESTRICTIONS ON TRAFFIC IN CITY 
CENTRE
They were then instructed to sort these cards into an
order that reflected the importance of these descriptors to
themselves (SORT 3). Next they were instructed to sort the same
10 cards in order of importance for society as a whole(SORT 2).
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Then they were asKed to sort the cards in order of importance
that they thinK the present government has chosen (SORT 3).
Finally they were asKed to sort the cards in order of priority
for action needed at governmental level (SORT 4).
Results
A clean atmosphere was given the top priority in the
personal sort. It was followed at quite some distance by a
desire for more parKs and less noise. Shopping and parKing
facilities were given the lowest rating in this sort.
Clean atmosphere was also ranKed first in the sort that 
elicited social priorities, and public transport was ranKed
second. Overall there was a similarity between this sort and
the previous one.
A very different picture emerges with the third sort
(perceived government priorities). The restrictions on traffic 
circulation in the city centre and parKs, open spaces and
playgrounds come first and second respective1y . Clean 
atmosphere appears in seventh position. The interesting point 
to note here is that the very visible actions (i.e. traffic 
restrictions and parKs) are what is perceived, and not the 
policy that guides these actions. Athenians are exposed to 
traffic restrictions everyday. They are announced on the TV and 
radio, and no one can be ignorant of them. LiKewise, the
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government has implemented a major tree planting program in 
Athens together with the construction o-f many small local parKs 
and pedestrian streets. What can account for these
discrepancies? Is it a lacK of understanding of the
complexities of the problem? Is it a belief that industry
rather than the car that is to blame for the polluted air? Is 
it the perceived ineffectiveness of the measures to alleviate 
the pollution? The present analysis is unable to distinguish 
which of these possibilities is more correct, but the long
length of time that the restrictions have been in force and the 
little impact that they have had leads one to conclude the 
1 atter.
In the final sort subjects were asKed for their priorities 
for action supposing that they were in a position to influence 
government decisions. Clean air was chosen as the problem most 
in need of action.
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SORT 4 ADVICE TO GOVERNMENT(n =73)
De s c r i p t o r Me an SO
Clean atmosphere(Cfi) 1.75 1.53
ParKs , open spaces, piaygrounds <P0) 3.35 1.33
Public transport(PT) 3.33 1.77
Clean streets<CS) 5.42 2.20
Sate and efficient waste disposal(WD) 5.73 2.55
Not noisy<NN) 3. 11 2.35
Restrictions on traffic in city centre<CC) 3.33 2.39
Enterta inment fac i1 it ies <EF) 7.00 2.40
Good par-King facilities<PF) 7.37 2. 10
Good shopping facilities<SF> 7.53 2. 13
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When the various sorts are compared to each other several 
are seen to be very similar. However, no difference is observed 
between the personal sort and the society sort. This finding 
does not support Hypothesis 1. There seem to be two possible 
explanations for this rQsul±. Either the two modes have similar 
ordering for these particular items, or the items elicited only 
one mode of operation (personal or social).
However, a difference was found between personal and 
government sorts, and society and government sorts. People did 
not feel that the government represented either their personal 
interests or society's interests as they defined them. Such 
disparity must lead to the dissatisfaction and unhappiness 
already noted in Chapter 2. Furthermore, the perceived 
priorities of the government were very different from the 
recommendations for action. These findings can be taKen to 
support Hypothesis 2. They indicate that the Government is not 
perceived as implementing the wishes of the people, at least as 
far as environmental issues are concerned.
Comparison of people's action sorts with personal and 
society sorts showed a great similarity. This result is not 
suprising since personal and society sorts have already been 
shown to be aliKe. This finding supports Hypothesis 3.
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Comparison of SORT 1 (PERSONAL) with SORT 2 (SOCIETY)
gave a value of Spearman's rho = 0.95, p<0-0i.
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The ranKs for each of the sorts were then converted to
normal scores by the method espoused by Bradley<19S8) using
Fisher & Yates statistical tables (10=1.539, 3=1.801, 8=8.S56, 
7=0.37S, 0=0.123, 5=-6.123, 4=-0.37B, 3=-0.656, 2=-l.081, 1 = -
1.539).
This procedure resulted in the following means s- 
CLEAN ATMOSPHERE SORT 1 - 1 . 1 3 4 7
SORT 2 -1.1844
SORT 3 -8.2315
SORT 4 -1.1488
Analysis of variance showed that this descriptor was ranKed
significantly differently between sorts <F=33.47, p<8.001).
PARKS, OPEN SPACES & PLAYGROUNDS
SORT 1 -0.5213
SORT 2 -0.41G5
SORT 3 0.04SS
SORT 4 -0.4123
Analysis of variance showed that this descriptor was ranKed
significantly differently between sorts (F=18.72, p<0.801).
RESTRICTIONS ON TRAFFIC IN CITY CENTRE
SORT 1 0.4S19
SORT 2 0.3543
SORT 3 -0.8250
SORT 4 0.4094
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Analysis o-f variance showed that this descriptor was ranKed 
significantly d if -ferent 1 y between sorts (F=6.08, p<0.0©i).
GOOD SHOPPING FACILITIES
SORT 1 0,6048
SORT 2 0.5SS1
SORT 3 -0.0227
SORT 4 0.5283
Analysis of variance showed that this descriptor was ranKed 
significantly differently between sorts <F=11.51, p <0.001).
GOOD PARKING FACILITIES
SORT 4i 0,598t*
SORT 2 0.3692
SORT 3 -0.1582
SORT 4 0.5573
Analysis of variance showed that this descriptor was ranKed 
significantly differently between sorts <F=14.24, p <0.001).
The above analysis underlines the major finding of this 
study, namely that air pollution is seen as a serious personal 
and social problem, and the belief that the Government is not 
tacKling the problem seriously. With regard to ParKs, despite 
their being perceived as a high Government priority, they are 
thought of as an even higher personal and social priority.
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To investigate an effect of place of birth a one-way 
analysis of variance was conducted with repeated measures. For 
sort 1 "GOOD PARKING FACILITIES" showed a significant 
difference between groups (p<0.05). Scheffe’s procedure 
revealed Group 3 (born outside of Greece) to be higher than 
Group ! (born in Athens). Cars are important personal status 
symbols for Athenians, they prefer their use rather than public 
transport (Angel id is et al., 1983), because it not only allows 
them to exhibit the symbol, but also gives them personal 
freedom. Consequently parKing facilities are perceived as a 
great need.
For sort 2 "GOOD SHOPPING FACILITIES" showed a significant 
difference between groups (p<0.05). Scheffe's procedure
revealed Group 2 (born in Greece, but outside of Athens) to be 
higher than Group 1 (born in Athens). This can be interpreted 
to mean that for Athenians the shops form an integral part of 
city life, The rural population that has drifted into Athens 
have not been socialised surrounded by shops, and thus whilst 
the shops may be viewed as having personal significance, their 
social importance is not appreciated as it is by the Athenians.
For sort 3 "GOOD PUBLIC TRAN3P0RT" showed a significant 
difference between groups (p<©.05). Scheffe’s procedure
revealed that Group 2 (born in Greece but outside of Athens)
was significantly higher than Groups 1 & 3 (born in Athens &
born outside o-f Greece). That is the rural population now 
resident in Athens perceived this as a low government priority.
For sort 4 "SAFE AND EFFICIENT WASTE DISPOSAL” showed a 
significant difference between groups (p <0.05). Scheffe’s
procedure revealed that Group i <born in Athens) was higher 
than Group £ <born in Greece but outside of Athens). Greater 
concern for action on this issue was expressed by those born 
outside the capital. An explanation can probably be found in 
village dwellers more intimate relationship with disposal
problems. The city dweller is effectively isolated and ignorant 
of sewage disposal.
SSA on sorting tasK
This method is especially useful in the initial stages of 
an investigation. Also the ipsative measurement produced from 
this sorting tasK would be problematic for factor analysis,
this is not so for non-metric MDS such as SSA and MSA where no 
assumptions are made. This exploratory method instead of
distinctiveness of each of a larger number of dimensions, while 
showing broadly how each one relates to the other. Thus 
dimensions are only one aspect of the MDS configurations. Two 
other aspects that are .just as useful and should be considered 
equivalent are regions, and the manifold. The latter is defined 
as an abstract generalisation of a surface, such as a straight
seeKing to identify components, retains the
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line, circle or cylinder. These three possible methods o-f 
interpret ion can be used individually or in combination thus 
providing a powerful method for analysing the underlying 
structure of the data.
The SSA's examined all descriptors and their relationship 
to each other by analysing all their positions across all 
individuals for all four sorts.
The SSA1 s for all four sorts revealed a circumplex 
structure (represented spatially as. a circle). This structure 
emerges when qualitatively different items in a given domain 
have an order amongst themselves without a beginning or end 
(Brown, 1335).
Multidimensional Sealogram Analys is (MS A) on sorting tasK
This analysis produced a two-dimensional plot with the 
descr iptors' as points on the plot for the first positioned item 
on each of the four sorts, each point represents a participant. 
Distinct regions for Clean Atmosphere on sorts.
The 4 MSA's suggest that clean air etc....
STUDY S. Comparison of Countries
Introduction. Given the serious levels of air pollution in 
Athens and the dissatisfaction with life that GreeKs have, and
as a new meber of EEC, interesting to investigate how the
GreeKs perceive their pollution problems in relation to the 
rest of Europe. As noted in Chapter £ GreeKs are also most 
optimitic, an despite their feeling closest to the Italians and 
French, tiy'ese feelings are not reciprocated.
The following hypotheses were proposeds-
1. perceive themselves as worse
£. optimism will be showrn in hopes for future.
METHOD
Subjects
Students of Deree College 
Procedure
Subjects were asKed to compare the environmental problems
of Greece with Italy, France, West Germany, Britain,
Yugoslavia, Bulgaria, DenmarK, Holland, Belgium, Ireland and 
Luxemburg, All the countries of the EEC were included(except 
Spain and Portugal) in addition Bulgaria and Yugoslavia were 
added as these countries are Greece's northern industrialised
zzz.
neighbours. A rating scale shown below was used.
6 -------------------7
more serious
as Greece Greece than Greece
Next the subjects were asKed to place Greece on the scale shown 
below.
Most polluted Least polluted
country in Europe country in Europe
Finally the subjects were asKed to estimate the position o-f 
Greece ten years hence using the same scale
Discussion
If older people are asKed about the -future this must result in 
a shift from personal interest to social se1f- interest.(future 
possible research)
Not as serious same as
Optimism from Eurobarometre
SMALLEST SPACE ANALYSIS ON CARD SORT FOR SELF 
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KrusKal 's stress = 0.2S
SMALLEST SPACE ANALYSIS ON CARD SORT FOR GOVERMENT 
£ Dimensional Solution 
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MULTIDIMENSIONAL SCALOGRAM ANALYSIS FOR ITEM 1 ON SOCIETY SORT
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MULTIDIMENSIONAL SCALOGRAM ANALYSIS FOR ITEM 1 ON GOV SORT
£ Dimensional Solution 
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MULTIDIMENSIONAL SCALGGRAM ANALYSIS FOR ITEM 1 ON ACTION SORT
2 Dimensional Solution 
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SEMI-AUTOMATIC 
(A.G.L.) X X
Is*
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P.E.R.P.A. PIREAS
SEMI-AUTOMATIC
(A.G.L.)
X X
4
0
P.E.R.P.A. DRAPETSONA SEMI-AUTOMATIC
(A.G.L.) X X
5
0
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X X
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Trends in National Suspended Particulates and Sulfur Dioxide Concentrations and Emissions
1970 1971 1972 1973 1974 1975 1976 1977
Percent
Reduction
Total Suspended Particulates (2350 Sampling 
A. Annual Mean
Sites) 9
1. Composite average 70.4 
(pg/m3)
69.6 67.1 65.4 62.5 60.8 61.8 61 -1 3 .4
2. 90th Percentile 106 
(pg/m3)
B. Peak Daily Reading 
(24 hr. Maximum)
104 100 96 92 88 90 86 -1 8 .9
1. Composite average 234 , 
'(pg/m 3)
230.1 211.6 209.1 198.8 190.3 200.4 - . -1 4 .4
2. 90th Percentile • 390 
(pg/m3)
Sulfur Dioxide (722 Sampling Sites) 
Annual Mean
380 345 345 320 ' 310 325 -1 6 .7
1. Composite Average —  
(pg/m3)
— . 23.0 21.4 20.7 20.4 19.7 19.4 -1 5 .7
2. 90th Percentile —
(pg/m3)
52 48 ' 44 42 40 40 -2 3 .0
urce: Environmental Protection Agency (1977) and Environmental Protection Agency (1978).
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